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Le rapport presente les resultats d'une analyse portant sur 
la qualite de I'eau et les sediments en suspension effctuee en 
1985 h. partir d ' eoliantillons preleves pres du rivage de Toronto. 
Les echantillons ont ete preleves pres de 1 ' embouchure des 
rivieres, de I'ezutoire des usines d'epuration des eaux d'egout, 
des lieux ayant ete soumis a un dragage ou & un remblayage et des 
prises d'eau des usines de filtration, ainsi qu'H des postes 
temoins. La peri ode d'echantillonnage a dure d'avril k octobre. 
Les analyses de I'eau et des sediments en suspension portaient 
sur la presence d' elements nutritifs, de metaux h. I'etat de 
trace, d'e BPC et de substances organochlorees . Les ecliantillons 
d'eau ont ete soumis a d'autres analyses portant sur la presence 
eventuelle de cliloroplienols, de clilorobenzdnes et d'acides de 
phenozy. Les concentrations de phosphore, de cadmium, de cuivre, 
de fer, de nickel, de plomb. de zinc, de lindane, d'heptachlore, 
d ' lieptaclilore epozyde, d'aldrine, de dieldrine, de 
pentachloroplienol et de metabolites du DDT ne respectaient pas 
les objectifs provinciaiix en matiere de qualite de I'eau a au 
moins un poste, et ce, a des frequences di verses. La 
concentration de phosphore ezcedait la valeur preconisee par les 
lignes directrices. Les dchantillons de sediments en suspension 
passes au centrifugeur ont permis de constater que la 
concentration des matieres solides, elements nutritifs. metaiiz a 
I'etat de trace et matidres organiques S. I'Stat de trace, pres 
des usines d'epuration des eauz d'egout et de 1' embouchure des 
rivieres, etait I'une des causes de la non-conformite auz 
objectifs provinciauz en matiere de cjualite de I'eau observee a 
certains endroits. nne comparaison qualitative des deversements 
quotidiens de polluants a permis de constater que I'usine 
d'epuration principale const itue la premiere source d' elements 
nutritifs, de metauz et de matieres organiques. les autres 
sources etant I'usine d'epuration de la rividre Humber, les .,^v: 
rividres Humber et Don et le ruisseau Mimico (les polluants 
provenant des egouts et des operations de remblayage n'ont pas 
ete evalues). On recommande entre autres I'etablissement de 
priorites suivant le plan d'assainissement , une enquete portant 
sur les effets biologiques des particules de metauz et de 
matieres organiques, ainsi que 1' evaluation des pratiques 
actuelles de traitement des eauz pluviales et de remblayage afin 
de reduire les deversements de sediments en suspension. 
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The data in this report were collected by the Great Lakes Section of 
the Ontario Ministry of the Environment's Water Resources Branch in 
order to: (a) characterize the physical and chemical nature of 
suspended sediments at major sources across the Toronto Waterfront and 
assess their impact on water quality; (b) assess the variability of 
water quality both across the waterfront and through time; and (c) 
estimate contaminant loadings at major waterfront sources. 

This study was designed to build upon the results of previous 
investigations by the Great Lakes Section in the Toronto waterfront. 
These previous studies, undertaken since 1980, focussed on the effects 
of dredging and lakefilling at the Toronto Harbour and East Headland, 
and found that the short-term effects on water quality were localized 
and generally secondary to the effects of the Don River and the Toronto 
Main Sewage Treatment Plant. The 1985 study, therefore, included both 
water and suspended sediment sampling at the mouths of waterfront 
rivers (Mimico Creek, Number River, Don River) and sewage treatment 
plants (Number STP, Main STP) as well as near dredging and lakefilling 
operations in order to provide a measure of the relative significance 
of each source. 

Results from this report have been provided to the federal-provincial 
writing team for the Toronto Remedial Action Plan (RAP). The report 
will also be of interest to harbour users, public interest groups, and 
federal, provincial and municipal agencies during their involvement 
with the public consultation component of the RAP. 
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FINDINGS AND RECOMMENDATIONS 

In 1985 the Great Lakes Section of the Ontario Ministry of the 
Environment conducted water and suspended sediment sampling across the 
Toronto Waterfront to characterize the physical and chemical nature 
of suspended sediments at major sources, to assess their impact on 
water quality, and to estimate contaminant loadings. Water samples 
were pumped from the depth of greatest turbidity at twelve locations 
across the study area and were analyzed for physical parameters, 
nutrients, trace metals and trace organics. Suspended sediment samples 
were obtained using a centrifuge at six source stations (rivers, sewage 
treatment plants, lakefilling) and were analyzed for physical 
parameters, nutrients, trace metals, and trace organics. Sampling was 
undertaken six times during the period from late April to late 
October. 

Results of water and suspended sediment quality sampling have 
Identified concerns with both the manner in which water quality data 
are collected and interpreted, as well as the potential impacts of 
contaminants associated with suspended sediments. A summary of 
findings appears below, along with a brief discussion and corresponding 
recommendations: 

Findings 

1. Localized areas within the Toronto Waterfront (chiefly in the 

vicinity of rivers, STPs, and lakefilling operations) exceed some 
Ministry water quality objectives for the protection of aquatic 
life, the magnitude and frequency of non-compliance varying 
according to parameter and location. Parameters of non-compliance 
include total phosphorus, cadmium, copper, iron, nickel, lead, 
zinc, lindane, heptachlor/heptachlor epoxide, aldrin/dieldrin, 
pentachlorophenol , and DDT and metabolites. 
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Discussions and Reconwiendati'ons 

The current provincial -federal effort to develop a Remedial Action 
Plan (RAP) for the Toronto Waterfront will determine the' level of 
remedial effort necessary to improve localized zones of poor water 
quality following the identification of water use goals through 
the public involvement program. Water quality results from this 
report should form part of the information base for this process. 



2. Finding 



Suspended sediment concentrations of nutrients, metals, and trace 
organics are generally higher at the sewage treatment plant 
outfalls than at river mouths or the lakefilling operation. 
However, comparison of whole water chemistry {water plus suspended 
sediment) with results for suspended sediments alone, shows that 
water quality is more dependent on the quantity of suspended 
material in the water column than the quality of the suspended 
material itself. 

Prior to deposition, contaminants associated with suspended 
sediments contribute to violations of Ministry water quality 
objectives for nutrients, metals and organics. They may also 
represent a direct source of contaminants for aquatic biota within 
the water column and, following deposition, to benthic and 
epibenthic biota. 

Discussion and Recoiwwendatlons 

Future investigations should assess the bioavailability of 
contaminants associated with suspended sediments, as well as 
estimate the partitioning of various contaminants between aqueous 
and particulate forms. Investigations into bioavailability should 
employ direct bioassays, as well as geochemical analysis of the 
particulate matter. Results will be of assistance both in 
determining the potential sources of certain compounds, and in 
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predicting their environmental fate. Such work will also 
complement ongoing research efforts of the provincial -federal 
Polluted Sediment Committee which is investigating the biological 
significance of inplace pollutants. 



3. Finding 



Contaminant loadings are largely related to flows, particularly at 
rivers. The Main Sewage Treatment Plant represents the single 
largest source of nutrients, metals, and organics to the 
waterfront, followed by the Humber Sewage Treatment Plant, the 
Humber River, the Don River, and Mimico Creek. Estimates of 
contaminant loadings have not been attempted for the lakefilling 
operation or for sewers discharging to the waterfront. 

Estimates of partitioning between particulate and aqueous forms of 
phosphorus and most metals show the potential for substantial 
reductions in loadings of these substances to the waterfront by 
reducing the discharge of suspended sediments from rivers, sewage 
treatment plant outfalls, and the lakefilling operation. 

Discussion and Recomnendations 



Reports of the Toronto Area Watershed Management (TAWMS) study, as 
well as those of the Urban Drainage Implementation Committee 
(UDIC), Identify the need for more effective storm water 
management and control of diffuse urban and agricultural pollutant 
sources (including reductions of suspended sediment loads). The 
present study re-affirms the need for strengthening of these 
controls. The development of remedial options, as part of the 
Toronto RAP program, should include careful assessment of the 
TAWMS and UOIC reports. 
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The Toronto Main sewage treatment plant (STP) is one of six 
Municipal Industrial Strategy for Abatement (MISA) pilot sites for 
development of updated effluent requirements and receiving water 
track" impact assessment methodologies. Comprehensive field 
studies during 1986 and 1987 are to be used to assess the impact 
of treated effluent discharges on the receiving water ecosystem, 
leading to target requirements for Improved effluent quality 
(Including contaminants associated with suspended sediments) where 
necessary. Assessment of recommended remedial measures at the 
Main STP as a result of the MISA study will be included in the 
public involvement program as part of the Toronto RAP process. 

An evaluation of current lakefllling practices in Ontario has been 
initiated by the Ontario Ministry of the Environment. The 
Investigation will assess the historical perspective of 
lakefllling, available design and construction methodologies, 
legal aspects, environmental impacts (Including water, sediment, 
biota, soil, and littoral processes), and economic aspects. This 
evaluation will be used to develop policies and procedures for 
reduction of localized water quality impacts and sediment quality 
impairment due to the loss of material from lakefllling 
operations, and should form part of the information base for the 
Toronto RAP process. 



4. Finding 



Turbidity profiles show that substantial variation in the 
concentration of suspended sediment occurs throughout the water 
column. 

Water quality sampling shows that no single sampling period can 
typify differences among sampling stations, nor can one sampling 
location represent differences among sampling periods. 
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Discussion and Recomnendatlon 

Future water quality Investigations in the Toronto waterfront 
should be designed to accommodate the high degree of tenrporal and 
spatial variability found in water chemistry parameters. For 
example, depending upon the specific objectives of the survey, it 
may be necessary to obtain depth- integrated samples as a means of 
characterizing single station conditions. Survey objectives 
should be clarified before the survey design since widely 
differing sampling approaches may be necessary to ensure the 
collection of appropriate data. 
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1.0 INTRODUCTION 

1.1 Background 

The Great Lakes Section of the Ontario Ministry of the Environment 
(MOE) has conducted various investigations into the effects of 
dredging and lakefilling at the Toronto Harbour and East Headland 
(also known as the Leslie Street Spit) over the period 1980 to 
1984 (Figure 1). These studies (Griffiths 1980, Griffiths and 
Winiecki 1981, Griffiths 1983, Boyd and Griffiths 1985, Boyd 1986) 
have determined that direct, short-term effects of both dredging 
and lakefilling activities on water quality were localized and 
generally secondary to effects of flows from the Don River and the 
Toronto Main Sewage Treatment Plant (Main STP) (Figure 1). 

Results have shown aqueous concentrations of several trace metals 
(Cd, ,Cu, Fe, Pb, Zn) in excess of the Provincial Water Quality 
Objectives (PWQO) (MOE 1984) for the protection of aquatic life 
and recreation at sampling stations near the Don River mouth and 
the Main STP discharge, as well as in the vicinity of dredging and 
lakefilling operations. On accaslon, aqueous concentrations of 
certain trace organics (PCB, dieldrin, lindane, DDT metabolites) 
have been detected at concentrations in excess of the PWQO, at the 
Main STP discharge or In the lower Don River. Concentrations of 
other trace organics (1,2,3,4 tetrachlorobenzene, dichlorvos, 
mevinphos) have also been detected near the Main STP discharge. 
Hbwever, the chlorobenzene compound (1,2,3,4-tetrachlorobenzene) 
did not exceed the PWQO, and no PWQOs exist for the organo- 
phosphorus compounds (mevinphos, dichlorvos). The detection of 
trace organics in water samples have not been attributable to 
either dredging or lakefilling activities and there has been no 
indication of direct adverse impacts on drinking water supplies. 

Water column turbidity profiling has demonstrated that surface 
turbidity is not a reliable indicator of subsurface conditions. 
Also, collection of suspended sediments with a centrifuge has 
detected trace metals (As, Cdj Or, Cu, Hg, Ni, Pb, Zn) and trace 
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FIGURE 1: Study Area and Station Locations for 1985 Toronto Waterfront Study 



organics (PCB, 2,4,5T, picloram, silvex, alpha-chlordane, 
gamma-chlordane, dieldrin, HCB, p,p-ODE, p,p-DDO, endosulphan I, 
endosulphan sulphate) at one or more of five stations across the 
waterfront (Don River mouth, dredge site, dredged material disposal 
site, lakefilling site, and Main STP discharge). 

These suspended sediment findings have identified concerns 
regarding both the potential for direct adverse impact on aquatic 
biota through exposure in the water column, and the potential for 
long-term, indirect impacts on the aquatic ecosystem due to uptake 
and accumulation of trace contaminants by benthic organisms after 
transport and deposition. The most recent report (Boyd 1986), 
documenting 1984 sampling results, identifies the need for 
investigation of sediment transport, and for chemical 
characterization and bioassessment of suspended sediments at major 
sources across the Toronto Waterfront in order to address these 
concerns. 

1.2 Objectives of 1985 Survey 

The 1985 study was designed in response to the need for improved 
chemical characterization and assessment of suspended sediments at 
contaminant sources across the Toronto Waterfront. Sediment 
transport and bioassessment related studies are to be investigated 
during the 1986 and 1987 field seasons. 

The 1985 objectives were to: 

(a) characterize the physical and chemical nature of suspended 
sediments at major sources across the Toronto waterfront and 
assess their impact on water quality; 

(b) assess spatial and temporal variation in water quality; and 

(c) produce qualitative estimates of contaminant loadings for 
selected parameters at major waterfront sources. 



2.0 SURVEY DESCRIPTION AND METHODS 

2.1 Survey Description 

Water quality sampling for physical parameters, nutrients, trace 
metals and trace organics (complete listing In Appendix A) was 
undertaken at 12 locations across the waterfront (Figure 1, 
Table 1). Each water sampling episode obtained two successive 
replicate samples from the depth of maximum turbidity at each of 
the station locations (with the exception of Stn. 2020 in the lower 
Don River where the water depth was usually less than 1.0 m). This 
was designed to permit quantitative comparison of the most turbid 
water at each station assuming that this represented the "worst 
case" for each location at the time of sampling. This assumption 
is most likely to be correct for those parameters which are 
strongly associated with suspended sediments (i.e. certain trace 
metals and organics). Water quality sampling was completed six 
times during the period from late April to late October. 

Suspended sediment sampling with a centrifuge was undertaken at six 
source stations (Figure 1, Table 1) for selected physical 
parameters, nutrients, trace metals, and trace organics (complete 
listing in Appendix B). Each sampling episode at each station 
consisted of a collection of single sediment samples and single 
composite whole water (or effluent) samples from the 
pre-centrifuged stream. Samples were obtained from a depth of 
approximately 1.5 ra at open lake or river stations, and in-plant 
from the estimated mid-depth at the STP treated effluent 
discharges. STP samples were obtained prior to chlorination of 
final effluent. Suspended sediment sampling was completed six 
times at each station (except the Number STP) during the period 
from late April to late October. 

2.2 Field Methods 



Water column profiles of temperature and water clarity (percentage 
transmittance) were obtained with a Moniteq MTR 25 transmissometer 
package containing a 25 cm path-length transmissometer calibrated 



TABLE 1: Toronto Waterfront 1985 Station Location Descriptions 



Number 



Description (depth) 



2020 

1536 

2054* 

2072 

0018* 

9053* 

1364 

2017 

1379* 

1987* 

1419 

0022* 

2029 

1997 



Don River background (1.0 m variable) 

In-lake at Island Filtration plant westerly intake (7.0 m) 

Mouth of Mimico Creek (7.0 m) 

In-lake at Number SIP outfall (7.5 m) 

In-plant at Humber STP (centrifuge only) 

Mouth of Number River (4.0 m) 

Inner Harbour background (8.0 m) 

At dredge site (if appropriate) (4,0 - 9.0 m) 

Mouth of Keating Channel at Cherry St. Bridge (3.5 m) 

At lakefilling location (17.0 m) 

In-lake at Main STP outfall (7.5 m) 

In-plant at Main STP (centrifuge only) 

In-lake at R.C. Harris filtration plant intake (17.0 m) 

Background 1 km NE of stn 2029 (17.0 m) 



* Indicates those stations where centrifuge sampling was undertaken. 
Centrifuge sampling at stations 2054 and 9053 was done from shore, 
slightly upstream from the lake stations illustrated. 
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to 75% in air, a temperature probe, a pressure transducer, and an 
X-Y chart recorder). Continuous water clarity profiles were 
recorded while lowering the sonde, and temperature profiles were 
obtained while raising the sonde. These profiles provided a means 
of estimating the depth of maximum turbidity (i.e. minimum water 
clarity) at each station. 

Water quality samples were pumped from the desired depth using a 
March 5C MD submersible pump and teflon hose. Sample containers 
. were filled, preserved (where appropriate), and stored according to 
MOE standard methods (MOE 1983) for the required range of tests. 
Field blanks for metals and organics analysis were obtained for 
quality assurance and control (QA/QC) by pouring double distilled 
water through the pump-hose system, and simultaneous replicates 
(I.e. split samples) were obtained at two randomly selected 
stations during each survey, also for QA/QC purposes. 

Suspended sediments were pumped using the same type of pump-hose 
system, and were concentrated with a continuous flow Alfa Laval 
103B centrifuge at a rate of approximately 6 litres per minute. 
The collected sediments were transferred to appropriate containers 
with a stainless steel scraper, and stored in the dark at 4°C for 
the desired range of tests, according to MOE standard methods (MOE 
1983). An hourly composite sample of pre-centrifuged water was 
also obtained. 

2.3 Laboratory Methods 

Water quality analyses were undertaken by the Water Quality, 
Inorganic Trace Contaminant, Drinking Water Organics, and Trace 
Organics Sections at the MOE Laboratory Services Branch according 
to procedures outlined in MOE analytical methods (MOE 1983). 
Suspended sediments were submitted to the Inorganic Trace 
Contaminants, and Trace Organics Sections for the desired analyses 
according to MOE analytical methods. 



3.0 SURVEY RESULTS 

3.1 Water Clarity Profiling 

Results of water clarity and temperature profiling have been 
summarized (Tables 2,3). Reading errors of +0.5 m for depth, 
+2.5 % transmittance for water clarity, and +1.0''C for temperature 
have been estimated for field operation of the equipment, based on 
comparison of duplicate profiles. 

Water clarity results (Table 2) show non-uniform turbidity 
profiles* at the majority of stations on virtually all sampling 
occasions. The most notable exception occurred on 23 October when 
only three of the ten stations profiled displayed minimum-maximum 
differences of greater than 5% transmittance. It is also apparent 
that relatively uniform turbidity profiles predominated at the 
shallow river mouth stations 9053 (mouth of the Humber River) and 
1379 (mouth of the Don River). 

Available temperature profiles (Table 3) (due to equipment failure 
no results were available for the October surveys) demonstrate 
minimum-maximum temperature differences of greater than 2.0''C at 
the majority of stations on all sampling occasions. The most 
extreme results were recorded on 17 July when temperature 
differences of as much as lO^C occurred (at Stn. 9053, the mouth of 
the Humber River) . 

3.2 Water Quality Sampling 

A list of the 65 tests performed on water samples is contained in 
Appendix A. Water quality results for physical tests, nutrients 
and trace metals have been summarized for each parameter to show 
the sample ranges at each station (Table 4). A more complete data 
summary displaying percentages of results greater than the minimum 
measurable amount (MMA) and the Provincial Water Quality Objectives 



The term "turbidity" will be used with the assumption that it is 
inversely proportional to water clarity. 
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TABLE 2: Suaury of Nater Clarity Profiling Results 198S (X transHtttance) 



I 

Oi 



Sanpl ing 
Date 


STATION LOCATfONS 


20511 


2072 


9053 


1536 


1364 


2017 


1379 


1987 


1419 


2029 


1997 


April 23 Min. 
(depth) 

Max. 
(depth) 


t5 
(1.5.) 

51 
(3.O.) 


11 
(3.O.) 

18 
(1.0.) 


3 

(1.5.) 

3 
(1.5.) 


















Hay 29 Hin. 
(depth) 

Max. 
(depth) 


23 
(3.0a) 

28 
(6.0.) 


18 
(2.0.) 

lit 
(6.0.) 


7 
(1.0.) 

26 
(3.0.) 


60 

(1.0.) 

65 

(13.0.) 


36 
(4.0.) 

41 
(1.0.) 


5 

(1.0.) 

37 
(8.0.) 


3 
(2.0.) 

6 
(1.0.) 


17 

(1.0.) 

29 

(11.0.) 


38 
(1.0.) 

39 
(5.0.) 


65 
(7.0.) 

73 
(2.0.) 


65 
(7.0.) 

73 
(2.0.) 


July 17 Min. 
(depth) 

Max. 
(depth) 


24 
(1.51) 

57 
(3.0.) 


5 
(2.5.) 

65 
(7..) 


3 

(1.0.) 

52 
(3.5.) 


65 
(6.0.) 

77 
(2.0.) 


25 
(3.0.) 

62 
(7.5«) 


No 
dredge 


1 
(1.0.) 

1 
(3.0.) 


28 

(1.0.) 

82 

(16.0.) 


T 
(2-5.) 

53 
(6.5.) 


55 
(5.5.) 

70 
(1.0.) 


55 
(5.5.) 

70 
(3.0.) 


August 7, a Hin. 
(depth) 
Max. 
(depth) 


20* 
(1.0.) 

H6* 
(5.0.) 


3* 
(5.0.) 
30* 
(2.0.) 


2* 
(1.5.) 

3* 
(0.5.) 


59* 
(1.0.) 

70* 
(6.0.) 


22 

(8.0.) 

8 
(6.0.) 


1 
(6.0.) 

8 
(2.0.) 


8 
(1.0.) 

8 
(2.0.) 


\ 

(3.0.) 

61 

(14.0.) 


42 
(1.0.) 

66 
(6.0.) 


58 

(4.0.) 

80 

(15.0.) 


62 

(5.0.) 

82 

(16.0.) 


October 17 Min. 
(depth) 

Max. 
(depth) 


29 
(3.0.) 

33 
(l.O.) 


12 
(2.0.) 

31 
(q.O.) 


27 
(1.0.) 

28 
(3.0.) 


33 
(1.0.) 

33 
(8.5.) 


3 
(7.0.) 

26 
(6.5.) 


No 
dredge 


1 
(5.0.) 

13 
(2.0.) 


1 
(10.0.) 
36 
(1.0.) 


11 
(1.0.) 

31 
(6.0.) 


34 

(5-16.) 

41 

(1.0.) 


34 

(4-16.) 

39 

(1.0.) 


October 23 Min. 
(depth) 

Max 
(depth) 


26 
(3.0.) 

29 
(1.0.) 


17 
(1.0.) 

21 
(6.5.) 


32 
(1.0.) 

32 
(2.5.) 


33 
(6.0.) 

37 
(2.0.) 


27 
(6.0.) 

31 
(1.5.) 


No 
dredge 


4 
(1.5.) 

8 
(0.5.) 


14 
(7.0.) 

35 
(1.0.) 


9 
(1.0.) 

25 
(5.0.) 


34 

(1.0.) 

34 

(16.0.) 


29 

(1.0.) 

•29 

(15.0.) 



* denotes August 7 results 



TABLE 3; Suaury of Teaperature Profiling Results 1985 ('C) 





































STATION LOCATIONS 




Saapl ing 




























Date 




2051 


2072 


9053 


1536 


1364 


2017 


1379 


1987 


1419 


2029 


1997 




April 23 


Max. 


11 


9 


15 






















(depth) 

M(n. 

(depth) 


(surf.) 

5 
(3.0.) 


(1.0.) 

8 
(6.0.) 


(surf.) 

11 
(2.5.) 




















May 29 


Max. 


11 


13 


14 


10 


13 


12 


13 


10 


13 


10 


10 






(depth) 


(surf.) 


(surf.) 


(surf.) 


(0-2.5.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 






M(n. 


10 


9 


11 


9 


11 


9 


11 


8 


10 


9 


8 






(depth) 


(5.0.) 


(6.0.) 


(3.0.) 


(7.5-13.) 


(7.0a) 


(7.0.) 


(2.0a) 


(12.0.) 


(3.5-5.) 


(5-15.) 


(5-14.) 




July 17 


Max. 


12 


11 


17 


14 


17 


No 


19 


11 


13 


13 


13 






(depth) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


dredge 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


f 




Min. 


9 


5 


7 


7 


6 




17 


7 


7 


6 


6 




(depth) 


(1.5-5.) 


(5.5.) 


(2-a.) 


(7.5.) 


(7.0a) 




(2.0.) 


(11-17.) 


(7.0.) 


(12-17.) 


(10-16.) 




August 7,6 


Max. 


22* 


22* 


23* 


21* 


22 


23 


24 


19 


19 


19 


19 






(depth) 


(surf.) 


(0.3a) 


(surf.) 


(0.3.) 


(0.3a) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(surf.) 


(0-5.) 






Min. 


21 


19 


22 


18 


16 


19 


24 


15 


17 


15 


15 






(depth) 


(3-6.) 


(6-8a) 


(1-2.) 


(5-7.) 


(6-9.) 


(7-9.) 


(2.0.) 


(13-14.) 


(5-7.) 


(14-16.) 


(15-16.) 




October 17 




























(No 




























Results 




























Available) 




























October 23 




























(No 




























Results 
























• 




Available) 



























* denotes August 7 results 



(PWQO), maximum and minimum concentrations, as well as median 
concentrations, and sample means (where applicable) is included in 
Appendix B (Tables Bl to B15). Appendix C provides the complete 
data listing for all parameters summarized in Table 4. . 

Results of sampling for all organochlorines, chlorobenzenes, 
organo-phosphorus compounds, and phenoxy acids have been listed 
(Table 5) for those compounds with results greater than the MMA. 

3.2.1 Physical Paraoweters - Water 

The greatest suspended solids concentrations (Table Bl) were 
detected in the northeast corner of the Inner Harbour near the 
dredging activity (Stn. 2017) and at the mouth of the Don River 
(Stn. 1379), as well as near the lakefilling operation (Stn. 1987), 
with median values 14 to 19 times greater than the open lake 
background median of 1.4 mg litre"!. The greatest range (76.9 mg 
litre'M was observed near the lakefilling (Stn. 1987). 

A similar pattern was evident for turbidity (Table 82), although the 
lower Don River (Stn. 2020) also exhibited levels in the same range 
as the northeast harbour sites (Stns. 2017, 1379), and the 
lakefilling site (Stn. 1987), with median values from 9 to 17 times 
greater than the open lake background median of 1.4 FTU. 
The maximum range (50.2 FTU) was observed near the lakefilling. 

Results for conductivity (Table B3) show the most extreme values to 
have occurred in the lower Don River (Stn. 2020) with a median of 
906 us cm"!, and at the mouth of the Don River (Stn. 1379) with a 
median of 751 us cm"!, as compared with the open lake background of 
319 us cm-1. Station 1379 exhibited the greatest range and 
variability. Median results in excess of 400 uS cm"! .^^re observed 
in the vicinity of both the Humber and Main STPs (Stns. 2072 and 
1419), as well as near the dredge site (Stn. 2017), and at the mouth 
of the Humber River (Stn. 9053). The maximum range (517 uS cm"!) 
occurred at the mouth of the Don River (Stn. 1379). 
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TABLE 4 i TORONTO UATER SUflLITY 19B5 — HAHIHUH AND HIMIHUH CQKCENTRftTlONS OF PHYSICAL PARftHETERS, NUTRIENTS AND TRACE METALS 



I 

en 

I 



PARAMETER: 


EUSPENDEDITURBIDITYICONDUCTIV! 
SQL. ag/1! FTU i uS/ci 1 


TOTAL P ! TOTAL N 1 
ug/1 i ug/1 ! 


DISS. ORE! 
CARB sg/1! 


ARSENIC 1 
ug/1 


CADttlUn ! 

ug/1 ' 
1 


COPPER iCHRDNIUn 
ug/1 ! ug/1 


, IRON i WERCURY ! 
! ug/1 IFILT.ug/r 


NICKEL ' 
ug/l 


LEAD ! 
ug/l ! 


ZINC ! 
ug/l 1 


PKQO: 


1 t 

1 1 


( 


20t i — i 




1 


100 


0. 


2 




1 
5 i 100 


! 300 1 0.2 

1 ^. _.* «_«.,__ 


25 


25" ' 


30 i 




i . i 
NAlI.initl.lKAK.ItirN.IRAX.! 


NIN.! 


nAX.IHIN.lHAK.iniN.i 


HAL! 


niN.i 


nAi.! 


niN. 


HAM 


tllN. 


m. 


iniN.lHAK.iHlN. 

* < » — - 


iNAi.iniN.inAMmN. 

1 1 I !-__« 


HAK. 


iniN. 


CAll.' 


HIN. 


KAK.iillN.i 


STATIONS 


< 1 1 1 1 

1 r 1 1 ■ 
1 1 1 1 1 




1 1 1 1 
(III 

1 » 1 1 


1 
1 

1 


- 1 

1 
t 

1 






1 
1 






II 1 
1 1 1 


1 1 1 1 

Jill 

1 1 1 1 










1 1 
1 1 


2054 Hiaico Cr. 
2072 Huffiber STP 
9053 Huaber R. 


1 1 1 1 1 

5.3i t.9i 7.fll 1.6! 382! 
17.81 4.0112.4! 2.2! 518! 
17.4! 2.1!23.0! 2.3! 4441 


334! 
325! 
3561 


1 1 1 1 

62! 1911420! 540! 
395! 14014950! 3401 
116! 1211730! 2601 


1 

2.7! 
4.4! 
3.1! 

1 


2.1! 
2.7! 
2.3! 

1 




ND 
ND 

ND 


0.7! 
0.8! 
0.3! 

1 


ND 
ND 
ND 


7 

20 
7 


! 1 ! 5 ; 1 
! 5 ! 18 ! 3 
1 1 ! 9 1 HD 

1 1 1 


1 340! 6910.07! ND 
i 9701 8010.04! ND 
i 14001 4210.03! ND 

1 1 1 1 


14 

30 
6 


1 2 
1 2 
1 HD 


7 
4 

6 


ND 
ND 
ND 


SO ! 4 i 
BO ! 3 ! 
16 1 1 ! 

1 1 


1536 Island FP. 


1 1 1 t t 

1.7! 0.2! 4.21 0.51 329! 


31B! 


14 11 

261 7! 410! 190! 

III! 


1 

2.31 

i 


1 

2.01 

( 




ND 


ND i 

1 


KD 


5 


! 11 3 ! NO 

t 1 1 


i 441 610.01! NO 

1 1 1 i 


3 


i NO 


B 


ND 


3 ! ND ! 

1 1 


1364 Harbaur 
2017 Dredair.Q 
1379 ChErry St. 
2020 Lcwer Don 


1 1 1 1 1 

12.31 2.2111.81 2.4! 360! 

34.0112.4131.0114.1! 467! 
!J9. 7115. 2145.0! 9.1! 906! 
!36.11 6.0138.0! 7,311013! 


338! 
413! 
394! 
792! 


1 1 1 1 

491 12! 490! 220! 

981 6611770! 650! 
2051 6512170! 530! 
2601 14712300110701 

■ III 


2.4! 
2.71 
5.8! 
5.8! 


2.01 
2.4! 
2.4! 
3.61 

1 


ND 
ND 


ND 
ND 
ND 
ND 


ND i 
0.2! 
0.5! 
0.2! 

t t 


ND 
ND 
ND 
ND 


35 
10 
15 
41 


! 1 ; 15 ! ND 
! 4 1 12 ! 2 
! 3 1 21 ! 2 
! 6 ! 29 ! 3 

1 1 ( 


! 260! 63! ND ! ND 
11070! 48010.02! HD 
11200! 520!0.02! ND 
11200! 35010.011 ND 

lilt 


2 

3 

7 

14 


1 ND 
1 2 
: 2 
: ND 


4 

13 
t 18 
i 14 


ND 
7 
B 

ND 


16 ! 2 : 
18 ! 12 ! 
28 1 12 1 
34 ! 16 ! 

1 * 


1987 Lakefill 
1419 tiain ETP 


1 1 1 1 1 1 

:B3.4: 6. 5156. C! 5.8! 3461 
!2£.3! 2.9125.01 1.11 526! 


3191 
401! 


1(11 

591 13! 9001 210! 
lOBO! 731B750!1610! 


2.3! 
7.01 


1.9! 
4.0! 




ND 
ND 


1 i 

! ND ! 
! 0.4' 

1 1 


ND 
ND 


7 
' 33 


i 2 ! 3 ! I 
1 3 1 49 1 3 


143001 13010.021 ND 
11400! 10010.02! ND 

1 1 1 1 


4 
1 13 


! ND 
! 4 


! 93 
1 15 


ND 
: ND 


. 22 1 3 1 
1100 ! S ! 


2029 Harris fP. 
1997 Contrcl 


1 4.8i 0.21 2.91 1.1! 326! 
1 l.BI 0.21 3.61 0.81 326! 


318! 
317! 


1 1 » 

181 71 420! 210' 
211 71 340! 170 


1 
2.11 
2.31 


1.9! 
1.9! 




! ND 
ND 


! NS ' 
1 0.3' 


ND 
ND 


! 4 
: 6 


1 1 ! 4 ! ND 
! 11 2 i NO 


1 28! e!0.02! ND 
! 22! 610.01! ND 


! 2 
! 2 


i ND 
! NO 


1 7 
1 6 


! ND 
! ND 


1 4 ! NO ! 
1 5 ; ND i 



-» ■ INDICATES 6UIDELINE ONLY 
■*!" INDICATES VftfilABLE OBJECTIVE 
"ND" INDICATES NOT DETECTED 



3.2.2 Nutrients - Water 

Maximum concentrations of total phosphorus (TP) {Table B4) were 
observed in the vicinity of the Main STP (Stn. 1419), the Humber 
STP (Stn. 2072), and the Don River (Stns. 2020 and 1379), with 
respective median concentrations of 144 ug litre"!, 229 ug litre^l, 
157 ug litre"!, and 140 ug litre"!. The open lake background value 
was 12 ug litre"!. The greatest range (1,007 ug litre"!) was 
detected near the Main STP discharge (Stn. 1419). Median 
concentrations less than the Provincial guideline of 20 ug litre"! 
(to avoid nuisance concentrations of algae) were detected only at 
the Toronto Island and R.C. Harris filtration plant intakes (Stns. 
1536 and 2029) and at the open lake background station (Stn. 1997). 
Only station 2029 had all observations less than 20 ug litre"!. 

Results for total Kjeldahl nitrogen (TKN) (Table B5) showed the 
maximum median of 5,250 ug litre-1 (20 times greater than the open 
lake background of 255 ug litre"!) to have occurred near the Main 
STP discharge (Stn. 1419). Levels in the lower Don River (Stn. 
2020) and near the Humber STP discharge (Stn. 2072) were 
approximately eight times the open lake background. The maximum 
range (7,140 ug litre"!) was recorded near the Main STP discharge 
(Stn. 1419). 

For dissolved organic carbon (DOC) (Table B6), maximum median 
concentrations were observed in the lower Don River (Stn. 2020) and 
near the Main STP discharge (Stn, 1419) with values of 5.2 mg 
litre"! and 5.1 mg litre"!, respectively. The median open lake 
background was 2.0 mg litre"!. The greatest range (3.4 mg litre"!) 
occurred at the mouth of the Don River (Stn. 1379). 

3.2.3 Trace Metals - Water 

Trace metals analysis included: arsenic, cadmium, copper, chromium. 
Iron, mercury (filtered), nickel, lead and zinc. 
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Arsenic results (Table B7) show concentrations at all stations to 
have been at or below the MMA of 1 ug litre-1. Results for cadmium 
(Table B8) show a similar pattern with values close to the MMA of 
0.2 ug litre-l. However, since this is also the PWQO, several 
stations had one or more observations greater than the PWQO. These 
were: the mouth of Mimico Creek (Stn. 2054), the Humber STP 
discharge (Stn. 2072), the mouth of the Humber River (Stn. 9053), 
the mouth of the Don River (Stn. 1379), the Main STP discharge 
(Stn. 1419) and the open lake background (Stn. 1997). 

Greatest copper concentrations {Table B9) were observed near the 
Humber STP (Stn. 2072) and in the lower Don (Stn. 2020) with median 
values of 8 ug litre'l, four times greater than the open lake 
background median of 2 ug litre"^. Median values at the dredge 
site (Stn. 2017), the mouth of the Don River (1379), and the Main 
STP discharge (Stn. 1419) were slightly less, but were also 
recorded to be greater than the PWQO of 5 ug litre"^. Only the 
filtration plant intake stations (Stns. 1536, 2029) had no 
observations in excess of the objective. The greatest ranges were 
measured in the lower Don River (35 ug litre"!), the middle of the 
Inner Harbour (Stn. 1364) (34 ug litre'l), and the Main STP (30 ug 
litre-l). 

The greatest median chromium concentration (Table BIO) was observed 

in the lower Don River (Stn. 2020) with a value of 9 ug litre'l 

compared with 1 ug litre"! at the open lake background station. 

Median concentrations of greater than four times the open lake 

background were detected at the Humber STP discharge 

(8 ug litre-!), the dredge site (7 ug litre"!), the Main STP 

discharge (6 ug litre"!), ^nd the mouth of the Don River 

(5 ug litre"!). The greatest range was observed at the Main STP 

discharge with a value of 460 ug litre"!, hq observation at any 

station exceeded the PWQO of 100 ug litre"!. 
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Iron results (Table BU) show the greatest medians at the mouth of 
the Don River (Stn. 1379), near the dredge site (Stn. 2017), and 
near the lakefilling site (Stn. 1987) with values of 895 
ug litre"!, 760 ug litre'l, and 700 ug litre"!, respectively, 
compared with 14 ug litre"! at the open lake background station. 
Other stations with median concentrations greater than the PWQO of 
300 ug litre"! ^gre the Number STP (Stn. 2072) and the lower Don 
River (Stn. 2020) with corresponding values of 535 ug litre"! and 
480 ug litre-!. The lakefilling site (Stn. 1987) exhibited the 
greatest range (4,170 ug litre"!). 

Results for filtered mercury (Table B12) were similar to arsenic 
and cadmium in that most observations were near or below the MMA 
of 0.01 ug litre"!. There were no results greater than the PWQO 
of 0.20 ug litre-!. 

Maximum nickel concentrations (Table B13) were recorded at the 
Number STP discharge (Stn. 2071) with a median value of 
22 ug litre-! compared with an open lake background of less than 
the PIMA of 1 ug litre"!. The Number STP discharge was the only 
station to record any concentrations greater than the PWQO of 25 
ug litre"! (if, 33% of the samples), and also exhibited the 
greatest range (28 ug litre'!). 

Maximum median concentrations of lead (Table B14) were recorded at 
the mouth of the Don River (Stn. 1379) and near the dredge site 
(Stn. 2017) with corresponding values of 15 ug litre"! and 
12 ug litre"!, xhe open lake background was less than the MMA of 
3 ug litre-!. The lakefilling station (Stn. 1987) had the 
greatest range (approximately 90 ug litre"!) and was the only 
station where concentrations greater than the PWQO were found (in 
20% of the samples). 

Zinc concentrations (Table B15) were observed to be greatest near 
the Number STP discharge with a median value of 30 ug litre"!, 
compared with 2 ug litre"! at the open lake background. Median 
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levels of 23 ug litre"^ and 20 ug litre"^ were recorded at the 
mouth of the Don River (Stn. 1379), and in the lower Don River 
(Stn. 2020), respectively. Although no medians exceeded the 
PWQO, single observations greater than the PWQO were made at the 
mouth of Mimico Creek (Stn. 2054), near the Humber STP discharge 
(Stn. 2072), in the lower Don River (Stn. 2020), at the Main STP 
discharge (Stn. 1419), and near the lakefilling (Stn. 1987). This 
latter station exhibited the greatest range (217 ug 11tre-l). 

3.2.4 Trace Organics - Water 

Forty-eight organochlorlne, chlorobenzene, chlorophenol , and 
phenoxy acid compounds were included In the requested organics 
scans for water quality analysis (Appendix A). Of these, 27 were 
detected at one or more stations, on at least one occasion. In 
most instances, compounds were detected at concentrations near 
their respective minimum measurable amounts, and consequently, 
values must be interpreted with caution (I.e. these results 
indicate that the compound was detected, but the listed 
concentration must be considered tentative). 

Table 5 lists all results for those compounds detected at least 
once at each station. These indicate that the greatest number of 
compounds were detected at the mouth of the Don River (Stn. 1379) 
where 18 different trace organics were detected. Of these 
gamma-BHC (lindane) and 1,2,3,4-tetrachlorobenzene occurred most 
frequently (i.e. in 8 of 10, and 7 of 10 samples, respectively). 
Concentrations In excess of the PWQO were observed for gamna-BHC 
(10 ng litre-^), heptachlor plus heptachlor epoxide 
(1 ng litre-M, aldrin plus dieldrin (1 ng litre"M, and 
pentachlorophenol (500 ng litre'M. Pentachlorophenol data must 
be viewed with additional caution, since foil-coated cardboard cap 
liners were used with sample containers, rather than the preferred 
teflon cap liners, and these have been linked to sample 
contamination. 
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TMU 5» Tm* Orgmics (ng/lltr*) R*|iliuta S«aplln9 RasulU - 19S5 Teranto Water Quality 



Coapounds D*tactB<l 


MM* 


PWOO 










Ssapl Ing Dates 












April 


23 


Ma) 


29 


Jul) 


17 


August 7 


October 17 


October 23 


Station Z05«; Moutli of Mtalco Creak 


























alpha - BHC 


1 ns/t. 


- 


) 


3 


nd 


nd 


nd 


nd 


nd 


nd 






1 


1 


bats - BHC 


1 ng/L 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 




nd 


nd 


nd 


gaMa - BHC 


1 ng/L 


10 ng/L 


3 


nd 


nd 


nd 


nd 


nd 


nd 


nd 






3 


3 


1 ,2 , o-tr ( ch 1 orobanzane 


S ng/l 


500 ng/L 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 




nd 


nd 


haKach 1 oroben jana 


1 n9/L 


6.5 ng/L 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 






2 


2 


octschloroatyrana 


1 ng/L 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


SUtion 2072: Huatar STT Outfall 


alpha - BHC 


1 n9/t 


. 


nd 


4 


nd 


nd 


nd 


nd 


nd 


nd 


3 


2 


1 


nd 


gaaaa - BMC [lindane) 


1 ng/L 


10 ng/L 


nd 


4 


nd 


3 


nd 


nd 


nd 


nd 


6 


nd 


4 


3 


1 ,2,3,4-tBtrachloro- 






























banttnt 


1 ng/L 


100 ng/L 


nd 


nd 


nd 


3 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1,2,4,5-tatrachloro- 






























beniena 


1 ng/L 


150 ng/L 


nd 


nd 


2 


11 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


licxach 1 orobcnzena 


1 ng/L 


S.5 ng/L 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


2 


1 


nd 


hexacli 1 oroethana 


1 ng/L 


- 


nd 


1 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


pentach 1 orophano 1 


50 ng/L 


500 ng/L 


nd 


nd 


nd 


nd 


«o 


nd 


nd 


nd 


nd 


nd 


nd 


- 


Station 9051: Hautli ef Huabar RIvw 




alpha - BHC 


1 ng/L 


. 


3 


« 


nd 


nd 


nd 


nd 


nd 


nd 


2 


nd 


nd 


1 


beta - BHC 


1 ng/L 


- 


2 


2 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


gama - BHC (tindanal 


1 ng/L 


10 ng/L 


2 


2 


1 


nd 


nd 


nd 


nd 


nd 


1 


1 


1 


nd 


haptacnior 


1 ng/L 


1 ng/L 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


nd 


nd 


haxach 1 orobeniane 


1 ng/L 


6.5 ng/L 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


2 


2 


1 


1 


octachlorastyren* 


1 ng/L 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


2 


nd 


nd 



Coapounda Detected 


kM* 


P>«0 






Saapl ing 


Dates 












April 23 


May 


29 


July 17 


August 


7, 8* 


October 17 


October 23 


Station 153«: Ulantf Flltratian Plant Intake 
















alpha - BHC 1 ng/L 


_ 


, 


_ 


nd 


nd 


nd 


nd 


nd 


nd 


1 


nd 


1 


1 


beta - BHC 


1 «9/L 


- 


- 


- 


1 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


haxachlorobenzene 


t ng/L 


6.5 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


2 


2 


2 


1 


octach 1 orosty r«na 


1 ng/L 


6.5 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


1 


1 


nd 


nd 


pentaehl orophano 1 


SO ng/L 


500 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


50 


313 


nd 


nd 


*Statlen 13M: Inoar Marteur Background 










alpha - BHC 


1 ng/L 


.. 


- 


. 


nd 


1 


nd 


nd 


nd 


nd 


1 


2 


1 


1 


gaau - BHC (lindane) 


1 ng/L 


10 ng/L 


- 


- 


2 


2 


nd 


nd 


nd 


nd 


nd 


1 


nd 


nd 


heptachlor epoxide 


1 ng/L 


1 ng/L 


- 


- 


nd 


1 


nd 


nd 


nd 


nd 


1 


2 


nd 


1 


hexach lorob anzene 


1 ng/L 


6,5 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


1 


1 


2 


T 


^Station Z0t7: At Dredge Site 










alpha - BMC 


1 ng/L 


_ 


. 


- 


3 


nd 


- 


- 


nd 


nd 


- 


- 


- 


- 


gaau - BHC I lindane 1 


1 ng/L 


10 ng/L 


- 


- 


5 


3 


- 


- 


nd 


nd 


- 


■ 


~ 


~ 


heptachlor cpoyida 


1 ng/L 


1 ng/L 


- 


- 


nd 


1 


- 


- 


nd 


nd 


~ 


" 


' 


" 


1,2,1,5 tetrachloro- 






























benzene 1 ng/L 


150 ng/L 


- 


- 


nd 


» 


- 


- 


nd 


nd 


- 


~ 


~ 


" 


pentachlorobenzene l ng/L 


30 ng/L 


•' 


- 


2 


nd 


~ 


' 


nd 


nd 
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f r:' I 



T*BLE 5; Trace Orjantc* (ng/litra) Rcplicats Sa^l in9 RhuIU - m5 Teronta Water quality. 



Coapounds Detected 


MMA 


PWQO 






Saapl Ing 


Dates 












April 23 


May 29 


July 17 


August A 


October 17 


October 23 


SUtion 1379: Houth of Don River at Owrry St. Bridge 


alpha - BHC 


1 ng/L 


. 


. 


- 


nd 


nd 


nd 


nd 


nd 


nd 


jid 


nd 


nd 


1 


gaaia - BHC 


1 ng/L 


10 ng/L 


- 


" 




Z 


nd 


nd 


7 


7 


5 


5 


56 


89 


heptachlor 


1 ng/L 


1 ng/L 


- 


~ 




nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


heptachler eponldg 


1 ng/L 


1 ng/L 


- 






1 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


aldrin 


1 ng/L 


1 ng/L 


- 


- 




nd 


nd 


nd 


nd 


4 


nd 


nd 


nd 


nd 


dieldrin 


1 ng/L 


1 ng/L 


- 


- 




nd 


nd 


nd 


fi 


7 


nd 


nd 


3 


4 


andoiulphsn 11 


» ng/l 


3 ng/L 


- 


- 




nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


andaaulphan sulphate 


1 ng/L 


- 


- 


- 




nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


2,^,5 trfehtorqtoluene 


5 ng/L 


- 


- 


- 


nd 


S 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1,2,3 trlcMorabanzene 


5 ng/L 


900 ng/L 


- 


- 


nd 


nd 


nd 


nd 


a 


12 


nd 


nd 


nd 


nd 


1,2,3,4 tetrachloro- 






























benzene 


1 ng/L 


100 ng/L 


- 


- 


i 


nd 


nd 


nd 


11 


in 


2 


2 


2 


3 


1.2,11,5 tatrachloro- 






























benzene 


1 ng/L 


150 ng/l 


- 




nd 


2 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


pantachTorobenzene 


1 ng/L 


30 ng/L 


- 




nd 


nd 


nd 


nd 


S 


9 


2 


2 


2 


3 


haxachlorabenzene 


1 ng/L 


4.5 ng/L 


- 




nd 


nd 


nd 


nd 


3 


J 


nd 


nd 


1 


2 


octachlorottyren* 


1 ng/L 


- 


- 




nd 


nd 


nd 


nd 


2 


nd 


nd 


nd 


2 


J 


pentachlorophcnol 


50 ng/L 


500 ng/L 


- 




nd 


nd 


nd 


60 


nd 


nd 


103 


5»0 


«42 


- 


2,11 - D6 


100 ng/L 


IX 10' ng/L 


- 




- 


- 


nd 


nd 


190 


22S 


163 


nd 


nd 


- 


2,« - DP 


100 ng/L 


- 


. 




- 


- 


nd 


nd 


nd 


103 


nd 


nd 


nd 


- 



Coapoundt Detected 


M4A 


PWQO 






Saapting 


Dates 






April 23 


May 29 


July 17 


Auguit a 


October 17 


October 23 


Stat 1 Ml 202»: LoMr Di 


Ml Rlvar 










alpha - BHC 


1 ng/L 


. 


. 


- 


nd 


nd 


4 


2 


nd 


nd 


- 


- 


nd 


nd 


gaau - fl«C (lindane I 


1 ng/L 


10 ng/L 


- 


- 


4 


t 


14 


9 


T 


e 


- 


- 


42 


nd 


alpha-chlordana 


2 ng/L 


SO ng/L 


- 


- 


nd 


2 


nd 


nd 


nd 


nd 


- 


- 


nd 


nd 


heptachlor 


1 ng/L 


1 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


- 


- 


nd 


7 


heptachlor epoxide 


1 ng/L 


1 ng/L 


- 


- 


2 


nd 


nd 


nd 


nd 


nd 


' 


- 


nd 


nd 


dieldrin 


1 ng/L 


1 ng/L 


- 


- 


nd 


2 


nd 


nd 


nd 


nd 


" 


■ 


J 


nd 


1,2,3,4 tetrachloro- 






























benzene 


1 ng/L 


100 ng/L 


- 


- 


nd 


nd 


5 


5 


nd 


nd 


- 


- 


3 


7 


pentachlorobanjena 


1 ng/L 


30 ng/U 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


- 


- 


3 


1 


haxachlorobenzene 


1 ng/L 


6.5 ng/L 


- 


- 


nd 


nd 


nd 


nd 


2 


2 


- 


- 


3 


1 


pentacnlorophenol 


50 ng/L 


500 ng/L 


- 


- 


nd 


nd 


60 


100 


144 


120 


- 


- 


- 


- 


dicaaba 


100 ng/L 


2xlo'ng/L 


- 


- 


- 


- 


140 


160 


nd 


nd 


- 


- 


- 


- 


2,4 - DB 


100 ng/L 


4xlO'ng/L 


- 


- 


- 


- 


180 


300 


nd 


258 


~ 


■* 


■ 


■ 
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TMt-E 5 ; Tract Or^anfcs (B9/ntr«| Rcfillcat* Saapling Reuiitt - ITU Tonnto Hater quality 



Coapounds Detected 


m* 


PWpO 






Sanpl Ing 


Dates 












April 23 


May 29 


July U 


August A 


October 17 


October 23 


Station m;: At 1 aliDf 1 1 1 tmi Stta 


sIphB - BHC 


1 ng/L 


. 


. 


. 


nd 


2 


nd 


nd 


nd 


nd 


nd 


nd 


I 


nd 


alpha - chlordane 


2 "9/1 


60 ng/L 


- 


- 


nd 


nd 


nd 


nd 


S 


6 


5 


nd 


nd 


nd 


gama • chtordane 


2 ng/L 


60 ng/L 


- 


- 


nd 


nd 


nd 


nd 


1 


5 


5 


nd 


nd 


nd 


aldrlR 


1 ng/L 


1 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


p,p - DOT 


5 ng/L 


3 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


5 


nd 


1,2,'i,5 titractilopo- 






























benzena 


1 ng/L 


150 ng/L 


- 


- 


nd 


7 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


haxacniorobenZBna 


1 ng/L 


6.5 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


2 


nd 


2 


1 


octachloroatyrane 


1 ng/L 


- 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


2 


nd 


nd 


nd 


Station 1419: Main STP 


Outfall 






















alpha - BMC 


1 09/1 


- 


- 


- 


nd 


nd 


4 


H 


nd 


nd 


3 


3 


3 


nd 


gaaas - BHC 


1 ns/L 


10 ng/L 


- 


- 


Z 


3 


4 


5 


5 


6 


9 


S 


7 


3 


heptachlor 


1 ng/L 


1 ng/L 


- 


- 


nd 


nd 


nd 


nd 


2 


nd 


nd 


nd 


nd 


nd 


heptachlor epoxtde 


1 ng/L 


1 ng/L 


- 


- 


1 


1 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


2,3, 6-tr 1 chl oroto 1 uane 


5 ng/U 


- 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1,2,3-lrichlorobaniane 


5 nS/L 


900 ng/L 


. 


- 


luj 


5 


26 


J7 


20 


35 


nd 


nd 


nd 


nd 


1 , 2 , a- tr 1 ch 1 orobenzana 


S nj/L 


500 ng/L 


- 


- 


nd 


nd 


nd 


nd 


7Q 


77 


nd 


nd 


JO 


nd 


1,2,3,11-tatrichloro- 






























banzena 


1 n9/L 


100 ng/L 


- 


- 


6 


nd 


nd 


nd 


16 


23 


17 


13 


10 


3 


pantachlorobanzana 


1 ng/L 


30 ng/L 


- 


- 


3 


nd 


nd 


nd 


« 


12 


6 


5 


4 


1 


baxachlorobenzene 


T ng/L 


6.5 ng/L 


• 


- 


nd 


1 


5 


6 


3 


3 


q 


3 


2 


1 


octachlorostyrana 


1 ng/L 


- 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


2 


1 


pentachlorophanol 


50 ng/L 


500 ng/L 


- 


- 


nd 


nd 


2B5 


230 


80 


140 


150 


72 


- 


- 



CoapaundB Detected 


HHA 


PWIO 






Sanpl Ing 


Dates 












April 23 


May 29 


July 17 


August T 


October 17 


October 23 


Station 20Z9: R.C. Hwri« Filtration 


alpha - BHC 


1 ng/L 


- 


. 


. 


nd 


nd 


nd 


nd 


nd 


nd 


1 


- 


1 


- 


1,2,3,4 tttrachloro- 






























boflzene 


1 ng/L 


100 ng/L 


- 


- 


nd 


5 


nd 


nd 


nd 


nd 


nd 


- 


nd 


nd 


hexachlorobenzane 


1 ng/L 


6.5 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


2 


- 


1 


2 


octachloroatyrene 


1 ng/L 


- 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


1 


- 


nd 


1 


pantacii 1 orophano 1 


50 ng/L 


500 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


117 


- 


- 


2,4 - DB 


100 ng/L 


4x10' ng/L 


- 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


157 




- 


Station 1»7s Contra) Station 1 In IC of 2029 


alpha ' BHC 


1 ng/L 


, 


, 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


ganu - BHC <1indane| 


1 ng/L 


10 ng/L 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


heHach 1 robanzene 


1 ng/L 


6.5 ng/L 


' 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


2 


3 


sctachloraatyrene 


1 ng/L 


- 




- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 


nd 


haxachlorobutadiene 


1 ng/L 


- 


- 


- 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


nd 


1 



"'" indicates no result available 
"nd" Indicates not detected 



•lOc- 



The stations with the next fewest number of compounds detected, 
were the lower Don River {Stn. 2020), and the Main STP discharge 
(Stn. 14L9) both with 12 different trace organlcs {Table 5). 
Organochlorine compounds predominated at the former, while 
chlorobenzene compounds were most prevalent at the latter. Only 
gamna-BHC (lindane) was detected in excess of the PWQO in the lower 
Don River, and no compounds were observed in excess of existing 
PWQO at the Main STP discharge. 

The Inner Harbour background station had the fewest number of 
detected trace organics with only four compounds. This station and 
the lakefilling site (Stn. 1987) were the only locations removed 
from the Don River to have compounds detected above the PWQO, with 
heptachlor epoxide occurring at the Inner Harbour station, and 
p,p-DOT occurring at the lakefilling site. 

Five trace organlcs were detected at the open lake background 
station (Stn. 1997), the same number as at the dredge site (Stn, 
2017) and the Island filtration plant (Stn. 1536). Six compounds 
were detected at the mouths of Mimico Creek and the Humber River 
(Stns. 2054, 9053), and at the R.C. Harris filtration plant intakes 
(Stn. 2029), while seven were detected at the Humber STP discharge 
(Stn. 2072) and eight at the lakefilling site (Stn. 1987). 

3,3 Suspended Sediment Sampling 

Results of centrifuge suspended sediment sampling at the six 
"Input" stations have been summarized for nutrients, metals, and 
physical parameters (Table 6), as well as for those organochlorine 
compounds detected at least once, at one or more stations 
(Table 7). Composite water sample results from the pre-centrifuge 
stream have been included in Appendix C. 
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TftBLE 6: CENTRIFUGE SUSPENDED SEDIHEMT -- NUTRIENTS, HETALS, PHYSICAL PftRflHETEftS 



I 



STATION 


DATE 


Uoss 


Fe ig/g 


Hn ug/g 


TP ag/g 


TKN ig/g 


A] ig/g 


fls ug/g 


Cd ug/g 


Cr ug/g 


Cu ug/g 


Hg ug/g 


Mi ug/g 


Pb ug/g 


TOC sg/g 


In sg/g ! 


3xt eg/g 




ddsftyy 


































HUilEER 


250485 


- 


100. 00 


320.00 


- 


- 


6.10 


9.11 


19.00 


540,00 


410.00 


0.36 


100.00 


150.00 


_ 


1.60 


34.90 


STP 


205B5 


5 J. 50 


100.00 


300.00 


49.70 


46.70 


3.10 


4.54 


30.00 


560.00 


420.00 


0.58 


110.00 


120.00 


- 


2.00 


30.19 




270685 


69.40 


- 


' 


23.93 


46.70 


- 


3.84 


- 


- 


- 


0.78 


- 


- 


360.00 


- 


124.02 




171085 


- 


73.00 


160.00 


28.62 


36.80 


3.30 


4.41 


31.00 


70.00 


470.00 


- 


93.00 


140.00 


- 


1.70 


65.20 




211 OSS 


" 


86.00 


200.00 


30.00 


41.40 


5.00 


5.93 


110.00 


1200.00 


50.00 


0.74 


220.00 


270.00 


300.00 


3,10 


83.84 


MAIN 


210485 


36.30 


90.00 


420.00 


48.00 


29.30 


31.00 


11.51 


140.00 


2200,00 


1 BOO. 00 


0.71 


320.00 


940.00 


190.00 


3.60 


103.34 


STP 


105E5 


- 


84.00 


3B0.O0 


44.80 


30.40 


27.00 


12.10 


99.00 


2200.00 


1700.00 


1.80 


190.00 


670.00 


- 


3.40 


94.63 




10iB5 


- 


4S.00 


270.00 


- 


- 


16.00 


7.20 


68.00 


1700.00 


1300.00 


- 


110.00 


510.00 


- 


2.30 


112.12 




2e0iB5 


- 


67.00 


410.00 


56.57 


15.60 


37.00 


12.32 


130.00 


2400.00 


2200,00 


- 


170.00 


860.00 


120.00 


3.50 


63.84 




181085 


61.00 


35.00 


200.00 


32.00 


40.00 


16,00 


8.16 


89.00 


2000,00 


1300.00 


2.00 


130.00 


440,00 


310,00 


2.90 


57.93 




221085 


36,00 


59.00 


350.00 


50.35 


33.60 


32.00 


11.60 


170.00 


2600.00 


1900.00 


0,92 


180.00 


750.00 


200.00 


3.60 


83.48 


HIHICQ 


220185 


e.40 


30.00 


720.00 


1.60 


3.30 


21.00 


11.27 


4.00 


94.00 


150.00 


0.10 


36.00 


280.00 


34.00 


0,60 


21,94 


CREEK 


40585 


9.10 


32.00 


690,00 


1.70 


3.70 


23.00 


13.00 


3.30 


130.00 


160.00 


0.22 


36.00 


290.00 


54.00 


0.61 


19.68 




10685 


- 


31.00 


690.00 


2.60 


6.60 


21.00 


12.34 


4.10 


140,00 


170.00 


0.23 


35.00 


280.00 


- 


0.59 


20.81 




240685 


9.80 


- 


- 


2.24 


5.60 


- 


1.B3 


- 


- 


- 


- 


- 


- 


- 


- 


20.52 




I910B5 


10,00 


30.00 


120.00 


1.79 


3.80 


25.00 


9.84 


5.00 


160.00 


130.00 


0.16 


37.00 


310.00 


55.00 


0.87 


18.43 




231085 


13.00 


29.00 


740.00 


2.45 


6.00 


21.00 


10.40 


6.50 


170.00 


230.00 


0.J9 


40.00 


290.00 


72.00 


0.76 


26.84 


^tlFILL 


£0585 


8.00 


28.00 


540.00 


1.90 


4.30 


21.00 


11.70 


1.80 


74.00 


93.00 


0.34 


27.00 


120.00 


_ 


0.23 


10.32 




70585 


- 


23.00 


500.00 


- 


- 


IB.OO 


13.00 


1.40 


53.00 


81.00 


m 


25.00 


B5.00 


- 


0.20 


24.39 




241085 


9.80 


IB. 00 


460.00 


I.A7 


7.10 


12,00 


6.17 


1.30 


58.00 


60.00 


0.12 


26.00 


83.00 


53.00 


0.17 


10.55 




41285 


4.00 


31.00 


610.00 


1. 10 


1.60 


25.00 


6.74 


0.20 


60.00 


48.00 


0.14 


33.00 


54.00 


13.00 


0.17 


1.44 




61285 


6.20 


27.00 


670.00 


1.39 


1.30 


22.00 


8.34 


1.40 


50.00 


89.00 


10. 00 


28.00 


200.00 


26.00 


0.43 


2.91 




91285 


4.60 


21.00 


530.00 


1.22 


9.90 


16.00 


6. 48 


0.59 


43.00 


65.00 


l.BO 


29.00 


71.00 


23.00 


0.19 


3.09 


DOW 


30585 


11.30 


27.00 


610.00 


2.90 


B.30 


18.00 


5.40 


2.70 


100.00 


170.00 


0.40 


27.00 


290.00 


64.00 


0.50 


20.82 


RIVER 


405B5 


9.70 


23.00 


640.00 


2.50 


3.70 


19.00 


B.54 


2.30 


100,00 


220.00 


0.39 


2B.00 


230.00 


- 


0.45 


25.25 




10685 


8.80 


28.00 


790.00 


2.90 


5.10 


20.00 


6.80 


1.50 


91.00 


110.00 


0.17 


30.00 


200.00 


- 


0.35 


13.36 




2E06S5 


6.30 


36.00 


790.00 


3.18 


3.60 


20.00 


7.36 


2.90 


170.00 


110.00 


0.12 


36.00 


190.00 


43.87 


0,35 


15.99 




191085 


8.60 


23.00 


870.00 


1.52 


3.10 


17.00 


4.4B 


2.00 


63.00 


98.00 


0.21 


23.00 


240.00 


47.00 


0.41 


12.02 




2210S5 


13.00 


30.00 


eoo.oo 


3.69 


5.60 


19.00 


6.72 


3,40 


120.00 


160.00 


0.33 


30.00 


230.00 


71.00 


0.52 


17.13 


ai^lEER 


230485 


6.40 


27.00 


910.00 


1.30 


3.90 


18.00 


5.96 


1.40 


46.00 


62.00 


0.08 


24,00 


170.00 


26.00 


0.23 


B.07 


Rl'VER 


40585 


5.10 


24.00 


730.00 


1.90 


2.80 


17.00 


3.41 


1.40 


60.00 


65.00 


0.12 


20,00 


BE. 00 


27.00 


0.20 


7.43 




10685 


4.10 


31.00 


740.00 


t.io 


1.70 


25.00 


6.B8 


0.54 


53.00 


60.00 


0,06 


26.00 


63.00 


17.00 


0.15 


2,69 




270685 


6.30 


34.00 


1100.00 


1.55 


3.20 


27.00 


4.63 


1.30 


B8.00 


71.00 


0.07 


32.00 


93.00 


31.00 


0.19 


5.20 




1910B5 


8.20 


23.00 


790,00 


1.55 


3.50 


17.00 


5.70 


2,40 


69.00 


100,00 


0,21 


26.00 


200.00 


46.00 


0,35 


12.22 




231035 


9.60 


26.00 


1700.00 


1.53 


4.30 


20.00 


6,60 


2 JO 


86.00 


91.00 


0.12 


29.00 


110.00 


50,00 


0.29 


10.04 



TABLE 7: CEHTRIFUBE SUSPENDEB EEDII1EN7 -- DRBSNOCHLORIKE CDilPOUNDS (nij/g) 



■|— «.■ 
'I— *■ 
cr 



BTftTIOH 


DATE 


PCB 


KCB 


iiphi 


beti 


guu 


alpha 


gaiu 


0.y 


dp-DDT 


pp~DDE 


fp-DDD 


ofi-ODr 


DHDT 


EfldosuK 


EnilDMlf 


Endslfn 


Pietdrin 


Endrin HeptcMor 


Hireii 




diiiiyy 






m. 


BHC 


BHC 


chlrdine 


chlrdine 


chlrdine 












1 


II 


(ulphtte 






ipoiide 




XUHBER 


250<S5 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 
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3.3.1 Physical Parameters - Suspended Sediment 

The greatest median result for percentage loss on Ignition {% LOI) 
was observed at the Number STP In-plant site (Stn. 3-0018) with a 
value of approximately 61%. This was an order of magnitude 
greater than the minimum result of 6.2% observed near the 
lakefllllng site (Stn. 1987). A similar pattern occurred for 
total organic carbon (TOO, with a maximum median of 330 mg g"^ at 
the Humber STP, and a ininimura of 25 mg g~l near the lakefllllng. 

Measurements for oil and grease (solvent extractables) show the 
greatest concentrations to have occurred at the Main STP in-plant 
site (Stn. 3-0022) with a median value of 89.1 mg g-^. Once again 
the lakefllllng site (Stn. 1987) showed the minimum 
concentrations, with a median of 6.7 mg g"^. 

3.3.2 Nutrients - Suspended Sediment 

Maximum concentrations of total phosphorus (TP) were recorded at 
the Main STP In-plant station (Stn. 3-0022) with a median 
concentration of 48 mg g"l, compared with a minimum of 1.4 mg g~^ 
at the lakefllllng site. The highest median concentration of 
total Kjeldahl nitrogen (TKN) was observed at the Humber STP 
in-plant site {Stn. 3-0018) with a value of 44.0 rag g'^, more than 
ten times the minimum median result of 3.4 mg g'l recorded at the 
mouth of the Humber River (Stn. 9053). 

3.3.3 Trace Metals - Suspended Sediment 

The pattern of maximum median concentrations at the Main STP 
In-plant site (Stn. 3-0022), and minimum median concentrations at 
the lakefllllng site (Stn. 1987) was evident for cadmium (max. 
115 ug g'^, min. 1.4 ug g~^), chromium (max. 2,200 ug g"l, min. 56 
ug g"M, lead (max. 805 ug g"^, min. 84 ug g"M, and zinc (max. 
3.50 mg g-1, min. 0.20 mg q~^) . 
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Results for copper, mercury and nickel were similar in that 
maximum median values were recorded at the Main STP in-plant site 
(Stn. 3-0022) and minimum median values were recorded at the mouth 
of the Humber River {Stn. 9053) for all of them. Copper values 
ranged from 1,750 ug g'^ to 68 ug g~^, mercury from 1.9 ug g-^ to 
0.1 ug g-1, and nickel from 175 ug g-1 to 26 ug g'l. 

Aluminum and arsenic were distinct in that in both cases the 
maximum median concentrations occurred at the Main STP (Stn. 
3-0022), while the minimum occurred at the Humber STP (Stn. 
3-0018). Aluminum medians ranged from 29 mg g-^ to 4.2 mg g-1, 
while arsenic varied from 11.6 ug g~l to 4.5 ug g~^. 

Results for iron show that the maximum median (93 mg g*M occurred 
at the Humber STP (Stn. 3-0018), with the minimum (25 mg g-1) 
occurring at the lakefilling site (Stn. 1987). 

Manganese results differed from all other parameters with the 
minimum median (250 ug g'^) occurring at the Humber STP (Stn. 
3-0018), and the maximum (850 ug j'l) occurring at the mouth of 
the Humber River (Stn. 9053). 

3.3.4 Trace Organlcs - Suspended Sediment 

Of the 22 organochlorine compounds analyzed for (Appendix 0), only 
two (heptachlor and aldrin) were not detected at least once at one 
or more stations. Two compounds (PCBs and p,p-DDE) were detected 
in every sample and in both cases maximum median concentrations 
were observed at the Main STP (Stn. 3-0022), (218 ng g-1 for PCB. 
and 24 ng g~^ for p,p-DDE). Minimum median concentrations were 
recorded at the mouth of the Humber River (Stn. 9053), (PCB: 138 
ng 9'^. P.P-DDE: 8 ng g-1). 
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4.0 DISCUSSION 

4.1 Impact of Suspended Sediments on Water Quality 

The general tendency for suspended sediments at the STPs to have 
exhibited greater concentrations of nutrients, metals and 
organochlorine compounds than at river mouths or near the 
lakefilling operation (based on comparison of medians and ranges), 
was paralleled by the physical parameters, % LOI, TOC, and oil and 
grease (solvent extractables) (Tables 6, 7), This may have 
resulted from direct adsorption of various contaminants by organic 
debris and colloidal material, or it may have been a reflection of 
the tendency for urban non-point sources (such as storm runoff) to 
contain elevated levels of organic debris, hydrocarbons, and 
inorganic forms of other contaminants. In this instance, however, 
the extreme concentrations of % LOI and oil /grease suggest that 
direct associations between contaminants and organic material 
(nutrients, metals) and oil/grease (PCBs) were most likely. 

There were exceptions to the pattern of elevated contaminant 
concentrations at the STPs. Manganese displayed lower 
concentrations at the STPs than at the river or lakefilling 
stations which suggests that it was associated predominantly with 
inorganic constituents of the suspended sediments (if manganese 
data are normalized according to percentage Inorganic material, 
then the difference between STP and other results is greatly 
diminished). 

It is also evident that for several metals (Al, Cr, Cu, Pb) and 
one organochlorine compound (HCB), concentrations at the Main STP 
exceeded those at the Number STP. This may have resulted from 
differences in the treatment operations (i.e. removal efficiency) 
or because of basic differences in the composition of untreated 
influent at the two plants. 
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Examination of results other than those at the STPs reveals a 
pattern of similar medians and overlapping ranges for % LOI, TP, 
TKM, aluminum, arsenic, mercury, oil/grease and organochlorine 
compounds. However, for iron, cadmium, chromium, copper, nickel, 
lead, zinc, and TOC, it is evident that results from Mimico Creek 
were higher than for the Don or Humber Rivers, or the lakefilling 
site. 

These findings suggest that the greatest potential for water 
quality degradation from contaminants associated with suspended 
sediments occurred at the Main STP, followed by the Humber STP. 
then Mimico Creek, and finally the remaining river stations and 
lakefilling station. However, water quality measurements at these 
various locations can be expected to reflect not only the 
concentration of contaminants within the suspended sediments, but 
also the concentration of suspended sediments in the water sample, 
as well as a certain concentration associated with the aqueous 
phase. 

Estimates of partitioning between aqueous and particulate phases of 
contaminants can be made by combining suspended sediment chemistry 
results with the concentration of suspended solids in water results 
for various parameters and comparing these with the corresponding 
water chemistry result. For example, if iron was measured at LOO 
mg g"^ in suspended sediment, and suspended sediment measured at 
10 mg litre"^ in a corresponding water sample, then a whole water 
concentration of 1.0 mg litre'l would result from the particulate 
phase alone. If the corresponding whole water sample was measured 
to have an iron concentration of 2.0 mg litre'^-, then one could 
estimate that this was 50% particulate, and 50% aqueous. 

This exercise was attempted for those parameters with corresponding 
suspended sediment and water quality results. However, estimates 
were extremely variable with several instances where the predicted 
whole water concentration attributable to suspended sediment alone 



15 



greatly exceeded the observed whole water concentration. These 
variable, results identify the need for modification of the 
methodology for sampling from the pre-centrifuge stream since it 
is apparent that hourly composites did not always reflect the 
quality of water (or effluent) being centrifuged. This may have 
been attributable to short-term fluctuations resulting from 
operational changes at STP's, or slugs of poorly mixed water at 
the rivers and lakefilling sites. Continuous sampling, or 
separate analysis of grab samples would improve this situation. 

Despite the generally inconclusive nature of the partitioning 
estimate procedure results for TKN, cadmium, and nickel showed 
some systematic behaviour. For TKN, the particulate percentage 
did not exceed 10% at the Number STP or the Main STP, while 
maximum particulate percentages varied from 27% at the Humber 
River, to 59% at Mimico Creek. Nickel showed a similar pattern, 
with maximum particulate percentages of less than 10% at the 
Humber STP and the Main STP, compared with maximum results ranging 
from 36% at the Cherry St. bridge, to 96% at the Humber River. 
The opposite trend was visible for cadmium. Maximum particulate 
percentages of 100% were estimated at both the STPs, whereas 
maximum results at other stations varied from 20% at the Humber 
River, to 65% at Mimico Creek. Further work will be required to 
verify these observations, but they suggest the potential for 
discriminating between types of sources on this basis. 

Suspended sediment chemistry findings (Tables 6, 7) need not be 
closely paralleled by the whole water sampling results {Table 4 
and Appendices B and C). Variations in concentrations of suspended 
sediments within the water column will have a significant 
influence on the whole water chemistry for those instances where 
the particulate form predominates for a given parameter. 
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Results of receiving water quality testing (Table 4 and Appendices 
B and C) show a general tendency for lower concentrations of most 
physical parameters, nutrients, and metals to have been measured 
at the Number River and Mimico Creek than at the Don River, 
despite the previous evidence that suspended sediments in Miinico 
Creek were generally more contaminated than those from other river 
inputs. Examination of the suspended sediment concentrations in 
whole water samples (Table Bl) however, reveals medians of only 
3.0 mg litre-1 at Mimico Creek, and 9.1 mg litre"! at the Number 
River, compared with 27.2 mg litre-1 at the moath of the Don 
River, and this difference more than compensates for the greater 
concentration of parameters within the suspended material itself. 
A similar explanation can be offered for comparison of receiving 
water results at the Number and Main STPs with the Don River. 
With the exception of TP and TKN, receiving water quality results 
at the STP discharges did not generally exceed those at the mouth 
of the Don River, despite having a greater concentration of metals 
within the suspended material itself. 

This discussion can be extended to a comparison of water quality 
results at the mouth of the Don River (Stn. 1379) with those from 
the lower Don River, approximately 1.2 km upstream from the mouth 
(Stn. 2020). This comparison is of Interest in that not only were 
median suspended sediment concentrations higher at the mouth than 
in the lower river, but the same was true for cadmium, iron and 
lead. This suggests that discharges from submerged sewer outfalls 
in the lower river (and possibly resuspension of previously 
deposited sediments) were contributing suspended sediments with 
associated particulate forms of these metals. The finding that 
conductivity (an excellent measure of dissolved solids) did not 
exhibit this pattern supports the supposition that particulate, 
rather than dissolved, forms of these metals were input to the 
lower river. Several other parameters (TKN, TP, DOC, Cr, Cu) 
followed the pattern of conductivity which suggests that 
particulate forms of these substances were not discharged to the 
lower river. r ; 
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Although additional suspended sediment and water sampling should be 
undertaken to confirm these preliminary findings, there is strong 
evidence that contaminants associated with particulate matter 
strongly influence water chemistry, in some instances accounting 
for virtually the total amount of a compound in a given water 
sample. However, It is also evident that the concentration of 
suspended sediments within the water column will exert an even 
greater influence on whole water chemistry. This leads to the 
conclusion that reduction in suspended solids discharged into the 
Toronto waterfront from point sources such as STPs, rivers and 
lakefilling, can be expected to improve water quality with the 
greatest relative benefit occurring at the STPs where the most 
contaminated suspended sediments are found. 

4.2 Spatial and Temporal Variation in Water Quality 

The 1985 results of water clarity profiling (Table 2) confirmed 
findings from previous years by demonstrating significant 
variations in turbidity with depth at all stations. This 
variability with depth is of particular concern for those 
parameters which are present in particulate form, since any 
. comparison among locations must address the potential for variation 
at one location. The results show that the potential for such 
variation with depth cannot be ignored, so that, depending upon how 
the data are to be used, it may be necessary to sample at multiple 
depths, or to obtain depth integrated samples in order to provide 
meaningful comparisons between stations. The present study avoided 
the issue of variability within the water column by sampling from 
the depth of maximum turbidity only, under the assumption that this 
represented the "worst case" depth for a particular location on a 
given day. 

Quantitative comparison of mean results at each station using 
normal statistics requires that error variation be independent of 
the mean, a condition which does not appear to be satisfied for 
most parameters when summarized (see Tables Bl to B15). Data 
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transformation or application of nonparametric procedures would, 
therefore, appear to be required to determine the significance of 
apparent differences among source and background stations. In 
most cases, however, maximum median values exceed background 
median values by an order of magnitude, and their ranges do not 
overlap - so many significant differences can be determined by 
simple inspection. 

Before proceeding with a comparison of stations it should be 
observed that discussion of differences among stations alone may 
not be appropriate without consideration of differences among 
sampling periods, and that neither of these may be appropriate if 
significant interaction occurs between station and sampling period 
effects. This would occur if the magnitude of differences among 
stations changed from one sampling period to the next (or 
conversely, if the magnitude of differences among sampling periods 
changed from one station to the next). This situation was 
demonstrated to have occurred during a previous Toronto waterfront 
study (Boyd 1986). 

Quantification of the significance of station effects, sampling 
period effects and interaction effects can be achieved by means of 
a two-way analysis of variance (AMOVA). Inspection of complete 
data (Appendix C) for parameters summarized in Tables Bl to B15 
suggests that much of the apparent lack of independence between 
mean and variance results from the presence of large sampling 
period effects. In other words, the increased variability 
observed at those stations with large means may be attributable to 
large variations among sampling periods, rather than large 
sampling error during any one sampling period. 

A two-way ANOVA was undertaken for those parameters with suitable 
results (i.e. no results less than the minimum measurable amount 
could be used). These were: suspended solids, turbidity, 
conductivity, TP, TKN, DOC, iron, chromium, copper, nickel and 
zinc. Results showed significant {^= 0.05) station effects for 
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all parameters, as well as significant sampling period effects for 
all parameters except suspended solids. Station effects were shown 
to be of greater significance than sampling period effects for all 
parameters except chromium, copper and zinc. However, interaction 
was also significant {Cx = 0.05) for all parameters, rendering 
independent discussion of either station or sampling period effects 
inappropriate. 

This finding leads to the conclusion that although significant 
differences in water quality exist among stations and among 
sampling periods for the Toronto waterfront, no given sampling 
period can be considered representative of differences among 
stations, and no single station appears representative of 
differences among sampling periods. This is not surprising given 
the range of factors affecting water quality across the waterfront 
(e.g. lake hydrodynamics, biological processes, varied drainage 
basin response to localized storms, varied sources and sewer system 
performance leading to STP's). Survey objectives must be defined 
as precisely as possible so that the survey design can, for 
example, accommodate (or eliminate) the interaction between 
location and sampling period which is likely to be present when 
comparing results obtained near different point sources. 

Under these circumstances, conservative comparison of differences 
among stations for a given parameter using data which span the 
sampling season is effectively reduced to those cases where the 
ranges of sample results do not overlap. Under these conditions 
the Interaction is "orderly" since the order of parameter 
concentrations is the same among stations, even though the 
magnitude of the differences changes from one sampling period to 
the next. 

Application of this approach to the water quality parameters 
suijimarized in Tables Bl to BIS reveals that for physical 
parameters, nutrients and Iron, major differences exist between 
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most source stations and the open lake background station, as well 
as the lake stations in the vicinity of filtration plant intakes. 
Other general comparisons of differences among stations must be 
considered qualitative only, except within individual sampling 
periods. 

4.3 Loading Estiwates 

Total daily contaminant loadings, based on whole water and 
effluent sampling, have been estimated (Table 8) using daily flow 
measurements from the STPs and rivers (Metro Works 1985, 
Environment Canada 1985) and water chemistry results from 
centrifuge stations. No loading computations were attempted for 
the lakefilling site. 

Although these contaminant loading estimates cannot be considered 
representative for purposes of computing annual loadings, several 
conclusions can be reached concerning the relative significance of 
the sampled inputs to the waterfront. The importance of flow, and 
hence, differences between wet and dry weather, is clearly 
illustrated by results from all three river stations on 19 October 
following 16.6 nw of precipitation on 18 October (as recorded by 
the Environment Canada, Atmospheric Environment Service at Bloor 
St.). It Is also apparent that, in general, the greatest loadings 
for nutrients and metals occurred at the Main STP, followed by the 
Humber STP. Number River, Don River, and finally, Mimico Creek. 

In addition to total loading estimates, loadings associated with 
the discharge of suspended sediments have been computed by 
combining the centrifuged sediment chemistry results for each 
station with centrifuged water chemistry-based estimates of 
suspended sediment loadings at that station (Tables 9 and 10). 
Previous discussion has Identified problems with using these data 
to estimate partitioning between aqueous and particulate forms of 
contaminants. However, the potential for reductions in loadings 
of total phosphorus and most metals through reduction of suspended 
solids loadings is evident from Table 9. 
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TABLES: Tot«1 Daily Loadings at Toronto Waterfront Inputs 



I 





Samp) ing 


Daily Flow 


Sus. So). 


Total P 


TKN 


Cadafua 


ChroaJua 


Copper 


Iron 


Lead 


Mercury 


Nickel 


Zinc 


Locat i on 


Date 


(X lOU') 


(Kg/day) 


(Kg/day) 


( Kg/day t 


{g/day} 


(Kg/day) 


(Kg/day) 


(Kg/day) 


(Kg/day) 


(g/day) 


(kg/day) 


(Kg/day) 


Hunber 


25/0*4/85 


319 


7,010 


212 


3,628 


130 


8.6 


3.8 


1,148 


• 1.3 


26 


26.5 


38.3 


SIP 


02/05/85 


339 


7,021 


297 


4,963 


980 


6.1 


3.4 


970 


1.0 


- 


35.3 


32.9 




27/06/85 


385 


9,979 


885 


6,353 


190 


1.5 


- 


327 


- 


- 


12.7 


5.0 




17/10/85 


356 


6,871 


320 


4,094 


710 


22.8 


8.5 


3,026 


5.7 


39 


57.0 


61.9 




21/10/85 


371 


3,109 


152 


5,639 


370 


5.9 


5.2 


705 


6.3 


19 


63.1 


36.0 


Ma4n 


21/0*1/85 


635 


6,966 


635 


18,098 


1,270 


28.6 


25.1 


825 


8.3 


38 


76.2 


11.5 


STP 


01/05/85 


681 


6,216 


306 


17,812 


610 


17.0 


16.3 


42 


1.8 


- 


26.6 


21.8 




01/06/85 


616 


10,123 


385 


15,831 


550 


19.1 


14.2 


450 


12.3 


49 


40.0 


28.3 




26/06/85 


673 


13,797 


191 


2,356 


1,350 


27.6 


20.2 


740 


- 


20 


33.0 


15.8 




18/10/85 


703 


25,711 


1,176 


21,231 


4,220 


53.1 


49.9 


1,687 


27.1 


105 


15.7 


119.5 




22/10/85 


630 


7,535 


125 


17,610 


3,150 


31.0 


35.9 


945 


18.9 


41 


39.1 


63.0 


Miaico 


22/0V85 


27 


979 


3 


22 


8 


0.4 


0.3 


30 


0.1 


2 


0.1 


0.9 


Creek 


Oa/05/85 


21 


820 


2 


21 


- 


0.3 


0.2 


36 


0.7 


1 


0.1 


1.1 




01/06/85 


23 


3S2 


1 


13 


- 


0.1 


0.1 


IS 


0.3 


0.5 


0.05 


0.5 




2M/06/85 


23 


363 


1 


15 


- 


- 


- 


1 


- 


0.2 


- 


- 




19/10/85 


239 


31.261 


67 


201 


- 


6.9 


6.2 


1,291 


17.9 


17 


2.2 


52.6 




23/10/85 


15 


203 


1 


11 


- 


0.2 


0.1 


11 


0.2 


0.5 


0.1 


0.5 


Hunber 


23/0VB5 


669 


15.628 


40 


381 


131 


1.0 


4.0 


428 


- 


13 


- 


6.0 


River 


OM/05/85 


381 


11,681 


19 


229 


- 


1.9 


1.9 


457 


6.5 


8 


- 


6.9 




01/06/85 


617 


15,258 


91 


550 


- 


1.9 


1.9 


1,035 


11.6 


13 


- 


9.1 




27/06/85 


219 


9,785 


20 


155 


- 


0.2 


- 


71 


- 


- 


- 


- 




19/10/85 


902 


29,817 


42 


379 


- 


10.8 


9.0 


902 


22.6 


18 


3.6 


21.4 




23/10/85 


311 


1,077 


12 


168 


- 


1.2 


1.2 


183 


1.9 


9 


0.6 


3.4 


Don 


03/05/85 


161 


5,562 


35 


432 


37 


2.4 


1.8 


164 


2.1 


2 


0.9 


1.0 


River 


01/05/85 


199 


2,511 


35 


511 


- 


1.6 


2.0 


175 


1.8 


B 


1.0 


5.8 




01/06/85 


275 


1,700 


39 


517 


- 


1.1 


1.1 


253 


- 


6 


1.1 


1.7 




28/06/85 


111 


6,190 


23 


169 


- 


0.4 


0.1 


128 


- 


3 


0.7 


1.7 




19/10/85 


959 


83,097 


172 


556 


- 


7.7 


11.1 


2,781 


41.2 


115 


5.8 


71.9 




22310/85 


181 


1,767 


21 


235 


- 


1.3 


1.1 


119 


1.8 


5 


0.9 


4.9 



no results available 



TABLE 9: Particulate Daily Loadings at Toronto Materfront Inputs - Nutrients and Metals 



I— ' 





Sampling 


Total P 


TKN 


Aluafnua 


Arson 1 c 


Cadstua 


Chroatua 


Copper 


Iron 


Lead 


Mercury 


Nickel 


Zinc 


Location 


Date 


(Kg/day) 


(Kg/day) 


(Kg/day) 


tg/day) 


(g/day) 


(Kg/day) 


(Kg/day) 


(Kg/day) 


(Kg/day) 


(9/day) 


(kg/day) 


(Kg/day) 


Humber 


25/04/85 


_ 


. 


43 


64 


131 


3.8 


2.9 


704 


1.1 


2.5 


0.7 


11.3 


SIP 


02/05/85 


319 


328 


22 


32 


211 


3.9 


3.0 


702 


0.8 


1.1 


0.8 


14.0 




27/06/85 


239 


466 


- 


38 


- 


- 


- 


- 


- 


7.8 


- 


- 




17/10/85 


198 


253 


23 


30 


213 


0.5 


3.2 


502 


1.0 


- 


- 


- 




21/10/85 


102 


141 


17 


20 


375 


4.1 


0.2 


293 


0.9 


2.5 


0.7 


10.6 


Main 


2V01/B5 


334 


204 


216 


80 


975 


15.3 


12.5 


627 


6.5 


5.0 


2.2 


25.1 


SIP 


01/05/85 


280 


190 


169 


76 


618 


13.7 


10.6 


525 


5.4 


11.2 


1.2 


21.2 




01/06/85 


-^ 


*■ 


167 


75 


709 


17.7 


13.5 


469 


5.3 


- 


1.1 


24.0 




28/06/85 


781 


215 


510 


170 


1,794 


33.1 


30.1 


924 


11.9 


- 


2.3 


18.3 




18/10/85 


821 


1,030 


412 


210 


2.291 


51.4 


33.5 


901 


11.3 


51.5 


3.3 


74.7 




22/10/85 


379 


253 


211 


87 


1,281 


19.6 


14.3 


445 


5.7 


6.9 


1.4 


27.1 


Mimico 


22/0*1/85 


2 


3 


21 


11 


4 


0.1 


0.1 


29 


0.3 


0.1 


0.01 


0.6 


Creek 


01/05/85 


1 


3 


19 


11 


3 


0.1 


0.1 


26 


0.2 


0.2 


0.03 


0.5 




01/06/85 


1 


3 


S 


5 


2 


0.1 


0.1 


12 


0.1 


0.1 


0.01 


0.2 




21/06/85 


1 


2 


- 


1 


- 


- 


~ 


- 


- 


- 


- 


— 




19/10/85 


56 


119 


782 


308 


156 


5.0 


4.1 


938 


9.7 


5.0 


1.2 


27.2 




23/10/85 


1 


1 


4 


2 


1 


0.03 


0.05 


6 


0.1 


0.04 


0.01 


0.2 


Hunber 


23/01/85 


20 


61 


281 


93 


22 


0.7 


1.0 


422 


2.7 


1.3 


0.4 


3.6 


River 


OV05/85 


2 


3 


20 


4 


2 


0.1 


0.1 


28 


0.1 


0.1 


0.02 


0.2 




01/06/85 


50 


77 


1,131 


311 


24 


2.4 


2.7 


1,403 


2.9 


2.7 


1.2 


6.8 




27/06/85 


15 


31 


264 


45 


13 


0.9 


0.7 


333 


0.9 


0.7 


0.3 


1.9 




19/10/85 


16 


104 


507 


170 


72 


2.1 


3.0 


686 


6.0 


6.3 


0.8 


10.4 




23/10/85 


6 


18 


82 


28 


9 


0.4 


0.4 


106 


0.4 


0.5 


0.1 


1.2 


Don 


03/05/85 


16 


46 


100 


30 


15 


0.6 


0.9 


150 


1.6 


2.2 


0.2 


2.8 


River 


04/05/85 


6 


9 


18 


21 


6 


0.3 


0.6 


70 


0.6 


1.0 


0.1 


1.1 




01/06/85 


11 


24 


94 


32 


7 


0.4 


0.5 


132 


0.9 


0.8 


0.1 


1.6 




28/06/85 


21 


23 


130 


48 


19 


1.1 


0.7 


233 


1.2 


0.8 


0.2 


2.3 




19/10/85 


126 


258 


1,413 


372 


166 


5.2 


8.1 


1,911 


19.9 


17.5 


2.1 


31.1 




22/10/85 


7 


10 


34 


12 


6 


0.2 


0.3 


53 


0.4 


0.6 


0.1 


0.9 



no results available 



Particulate loading estimates for organochlorine compounds (Table 
10) have also been included, although their interpretation 
requires caution due to the large number of measurements near the 
limit of detection. These results show that for most parameters 
(other than PCB) under dry conditions loadings seldom exceeded 0.1 
grams per day except at the Main STP (which tended to exhibit 
greater loadings than other stations). Under the high flow 
conditions encountered on 19 October, however, distinct increases 
occurred at the Number River and Mimico Creek for most parameters 
(no results were available for the Don River). Mot surprisingly, 
this implies that wet weather flows are of greater significance 
than dry for virtually all parameters, including organochlorine 
compounds. Annual loading estimates must, therefore, incorporate 
wet weather results proportionally in order to be considered 
representative. This may be achieved by proportional (event 
based) sampling, or by adjusting data according to an appropriate 
f 1 ow-concentrati on rel ationshi p . 
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TABLE 10 ; Pu-tlcuUt* Daily Laadlnj* (Grna par day) at Tsronto Vatarfrvnt Inpute - arganactilarine Co^iounds 



Lacatton: Huabar STP 


Coapounds Detected 






Saapl Ing 


Dates 




May 2 


June 27 


October 17 


October 21 






PCBt 


1.51 


2.20 


0.15 


1.21 






HC8 


0.07 


- 


0.02 


0.03 






beta - BHC 


nd 


nd 


0.01 


nd 






alpha - Qhlordane 


nd 


nd 


nd 


o.or 






gaaiM - chlordant 


0.06 


nd 


nd 


0.04 




^1 


oxychlordanc 


nd 


0.2O 


nd 


nd 






p,p - DDT 


nd 


nd 


nd 


0.10 






p,p - ODE 


0.09 


0.06 


o.oa 


0.12 






DMDT 


nd 


nd 


1.17 


0.05 






endoaulphan sulphate 


nd 


nd 


nd 


0.10 






ditldrin 


nd 


1.60 


nd 


nd 






andrin 


nd 


nd 


0.07 


0.03 






haptachlor epoxida 


nd 


0.20 


nd 


nd 






Location: Main SIP 


KB* 


May 1 


Jjne 1 


June 26 


October 11 


October 22 




2.3« 


3.51 


2.55 


16.73 


6.56 




HCB 


0.56 


0.69 


0.51 


2.111 


0.56 




beta - BHC 


nd 


nd 


0.01 


nd 


nd 




gaaaa - BHC 


nd 


nd 


0.01 


nd 


nd 




■Iphi • chlordana 


0.04 


0.21 


nd 


nd 


0.07 




gaaaa - chlordana 


0.06 


0.16 


nd 


nd 


0,07 




oxy chlordana 


0.06 


nd 


nd 


nd 


nd 




p,p - OOE 


0.03 


0.25 


0.10 


0.S5 


o.ai 




p,p - ODD 


nd 


0.21 


n<f 


nd 


nd 




DMOT 


O.Jl 


nd 


nd 


6,11 


0.61 




•ndoaulphan i 


o.n 


0.1)6 


nd 


nd 


0.24 




andoaulphan aulphata 


nd 


0.?3 


nd 


1.13 


0.20 




dieldrtn 


0.23 


1.01 


nd 


l.oa 


0.27 




ondrin 


nd 


0.66 


nd 


1.(2 


0.26 




tiaptachlor epoxida 


nd 


nd 


nd 


0.90 


0.22 





Coapounds Datacted 








SaapHng 


Dates 






April 22 


May <l 


June 1 


June 24 


October 19 


October 23 


Locatlan: Mlalco Craak 


PCB» 




0.20 


0.42 


0.11 


0.13 


10.16 


0.07 


HCB 




- 


0.01 


<0.01 


<0.0t 


nd 


<a.oi 


alpha-chlordana 




- 


nd 


0.01 


nd 


0.36 


■=0.01 


gaaaa-chlordana 




- 


nd 


0.01 


nd 


0.31 


<0.01 


oxyclvlordana 




- 


nd 


nd 


<0.01 


nd 


nd 


p.p - DDT 




- 


0.01 


<0.01 


nd 


0.31 


nd 


p.p - DOE 




- 


0.02 


0.01 


0.01 


0.26 


<0.01 


p.p - DDD 




- 


0.02 


0.01 


nd 


nd 


iO.OI 


OMDT 




- 


nd 


nd 


nd 


0.36 


0.01 


andoiulphan 1 




- 


nd 


0.02 


nd 


0.25 


<0.01 


•ndosulphsn H 




- 


D.01 


nd 


nd 


nd 


nd 


endoaulphan sulptiate 




- 


0.01 


0.01 


nd 


0.19 


<0.01 


dialdrin 




- 


<0.01 


0.01 


0.01 


0.16 


<0.01 


tndrin 




- 


nd 


nd 


nd 


0.41 


<0.01 


haptactilor epoxida 




- 


nd 


<0,01 


0.01 


0.25 


to. 01 
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J*BtX 10 : Particul«t* Dally Loadtngs (Graa* p«r Day) at Taronto Watarfront Inputs - Organochlorina Coapounds 



Location: Huabar River 


CsBpounds Deteetad 


Sanpl ing Dates 


April 23 


May 1 


.Jung 1 


June 27 


October 19 


October 23 


KBa 


^.»0 


0.27 


2.72 


o.sa 


7.31 


0.65 


HC8 


- 


<0.01 


nd 


0.01 


nd 


nd 


•Ipha-chlordana 


- 


0.01 


0.09 


nd 


0.27 


0.01 


gaaaa-chiordane 


- 


0,01 


0.09 


nd 


0.30 


0.03 


p,p - DOT 


- 


0.01 


nd 


nd 


0.30 


nd 


p,p - OOE 


- 


0.01 


0.1« 


0.0« 


0.39 


0.03 


p,p - DOO 


- 


0.03 


nd 


nd 


0.15 


0.00 


DMDT 


- 


nd 


nd 


0.1O 


3,31 


0.09 


endosulphan I 


- 


nd 


m) 


nd 


O.S« 


0.05 


andoau 1 phan II 


- 


nd 


nd 


nd 


O.30 


nd 


andosulpoan tulphata 


- 


nd 


nd 


nd 


0.4S 


O.OS 


dteldrin 


- 


0.01 


0.T8 


o.os 


0.27 


nd 


andrin 


- 


nd 


nd 


nd 


0.15 


0.03 


heptachlor epoxida 


- 


0.01 


nd 


0.02 


0.60 


0.05 


■Ifax 


- 


nd 


nd 


nd 


0.15 


nd 



Coapoundt DatMtad 


Saapllnq Dates 


May 3 


May a 


June 2 


June 2S 


October 21 




Location: Don Rtvor 


P«» 


2.22 


0.35 


1.36 


0.71 


nd 




iCB 


0.03 


nd 


0.13 


0.01 


nd 




gaan-BHC 


0.02 


O.Oii 


nd 


nd 


nd 




alpha-chlordane 


o.n 


O.OH 


nd 


nd 


g.02 




9aa>a-ch 1 crdane 


0.13 


0.04 


nd 


nd 


0.02 




p,p - DDT 


0.06 


0.02 


nd 


nd 


0.01 




p,p - M)£ 


0.05 


0.02 


0.05 


0.05 


0.16 




p,p - 000 


O.n 


0.04 


nd 


nd 


0.04 




DWJT 


1.10 


nd 


nd 


nd 


0.15 




endosulphan I 


nd 


nd 


nd 


nd 


0,03 




endosulphan tl 


0.02 


nd 


nd 


nd 


nd 




endosulphan sulphate 


0.11 


nd 


nd 


nd 


0.01 




dlBldrin 


0.12 


nd 


nd 


nd 


0.20 




endr i n 


nd 


0.01 


nd 


nd 


O.OS 




heptachlor epoxide 


nd 


0.05 


nd 


nd 


0,01 





"nd" • not detected 

"-" s no result available 

Loading esclaates of !ess than 0.01 gratis per day have not been Ksted since this apparent precision Is not aarranted 

by the Halted precision of the data used In the coaputations. 
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5.0 CONCLUSIONS 

5.1 Water and Suspended Sediment Quality 

Major findings of the 1985 Investigation into water and suspended 
sediment quality across the Toronto waterfront were as follows: 

(1) Ministry water quality objectives (or guidelines) for the 
protection of aquatic life and recreational use {MOE 1984) 
were exceeded within the study area for nutrients (total 
phosphorus), metals (cadmium, copper, iron, nickel, lead, and 
zinc), organochlorine compounds (lindane, heptachlor/ 
heptachlor epoxide, aldrin/dieldrin, DDT and metabolites), 
and pentachlorophenol . The extent and frequency of the 
violations varied widely depending upon the parameter (see 
Table B16). Some, such as nickel, lead, pentachlorophenol, 
and the organochlorine compounds, were detected at only one 
or two stations in fewer than half the samples taken. 
Remedial measures will be required if provincial water 
quality objectives are to be met on all occasions at all 
locations (particularly in the vicinity of sewage treatment 
plant outfalls, river mouths, and lakefilling at the East 
Headland) . 

(2) Suspended material sampled at the sewage treatment plants 
(STPs) had generally higher concentrations of nutrients, 
metals and organochlorine compounds than that sampled at 
river mouths or the lakefilling site. This appeared to be 
related to elevated levels of organic material and oil and 
grease. In general, the Main STP exhibited greater 
concentrations of contaminants than the Humber STP. Of the 
river and lakefill sources, maximum concentrations tended to 
be observed at Mimico Creek. 
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(3) Estimates of partitioning between aqueous and particulate 
forms of contaminants, based on a comparison of centrifuged 
sediments and corresponding whole water, were generally too 
variable to allow comparison of sources. This was probably 
the result of a composite whole water or effluent sampling 
methodology which did not adequately reflect the quality of 
water actually passed through the centrifuge. Distinct 
differences in aqueous/particulate partitioning were seen 
between the STPs and river sources for total Kjeldahl 
nitrogen, nickel and cadmium, however, and the approach would 
appear to be worth pursuing provided improvements are made in 
the sampling methodology. 

(4) Comparison of water quality results revealed that differences 
in the quality of suspended sediment among stations had less 
effect on water quality than concentrations of suspended 
sediments within the water column. As a result, water quality 
at both Mimico Creek and the Number River was generally better 
than at the Don River, and total metal concentrations in the 
vicinity of the STP discharges were generally similar to those 
at the mouth of the Don River. This finding identifies the 
need for caution when establishing impact assessment 
objectives, since an assessment on the basis of whole water 
quality alone may differ from an assessment also employing 
suspended sediment quality. 

(5) Collection of both turbidity and temperature profiles 
indicated that significant variation in concentration of 
suspended solids, occurred throughout the water column at 
individual stations, probably as the result of both thermal 
density gradients and turbulence generated by waves and 
currents. The need for caution during the development of 
impact assessment objectives is indicated once again, since at 
many locations sampling from a single depth cannot be 
considered representative of the entire water column. 
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(6) Water quality parameters exhibited both significant differences 
among stations and among sampling periods. However, no single 
sampling period could be considered representative of 
differences among stations, and no single station could be 
considered representative of differences among sampling 
periods. This also has implications for development of Impact 
assessment objectives, since it demonstrates that comparison of 
annual mean water quality results may not be meaningful. 

5.2 Contaminant Loadings 

(1) Computation of loading estimates for nutrients, metals, and 
organics, using both whole water/effluent and suspended 
sediment results, illustrated the significance of flow data (as 
compared with water quality or suspended sediment quality). 
The river loadings were particularly sensitive to flow due to 
the relatively wide range of flow conditions encountered at 
rivers compared with STP's. The significance of wet versus dry 
conditions was clearly established, and hence the need for 
proportional sampling or data adjustment for computation of 
annual loads. 

(2) Based on a qualitative comparison of only five or six 
(depending upon location) sampling episodes, the Main STP was 
found to be the greatest source of nutrients, metals and 
organics. followed (for nutrients and metals) by the Number 
STP, the Humber River, the Don River, and Mimico Creek 
(organics results were insufficient to allow comparison among 
these sources). This finding also shows the need for careful 
development of impact assessment objectives since an assessment 
which Includes a comparison of loading estimates may differ 
from an assessment on the basis of water quality alone. 

(3) Calculation of loading estimates based on suspended sediment 
quality alone showed the potential for reduction in total 
loadings of total phosphorus and most metals, through reduction 

; of suspended sediment discharges at STPs and rivers {although 
the environmental significance of reduction in particulate 
forms of contaminants will require further study). 
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APPENDIX A: 



LIST OF WATER QUALITY TESTS FOR 1985 
TORONTO WATERFRONT SURVEY 



Physical Parameters 

Conductivity 250C 
Suspended Solids 
Turbidity 



Nutrients 

Total Phosphorus 

Total Kjeldahl Nitrogen 

Dissolved Organic Carbon 



Trace Metals 



Iron 

Silver 

Arsenic 

Cadmium 

Chromium 

Copper 

Mercury 

Mercury 

Nickel 

Lead 

Selenium 

Zinc 



(filtered) 
(unfiltered) 



Chlorophenols 

2 ,4,6-Trichl orophenol 
2,4,5-Trichlorophenol 
2,3,4-Trichl orophenol 
2,3,5,6-Tetrachlorophenol 
2 ,3 ,4 ,5-Tetrachl orophenol 
Pentachlorophenol 

Phenoxyacid Herbicides 

Dicamba 

2,4,D-Propionic acid 

2 ,4-Dichl orophenoxyacetic 

Silvex 

2, 4, 5-Trichl orophenoxyacetic 

2,4-Dlchlorophenoxybutyric 

Picloram ' 



PCB, Organochlorine Pesticides 

PCB, Total 

Hexachlorobenzene 

Heptachlor 

Aldrin 

PP-DDE 

Mi rex 

A-BHC Hexachlorocyclohexane 

B-BHC Hexachlorocyclohexane 

G-BHC Hexachlorocyclohexane 

A-Chlordane 

G-Chlordane 

Oxychlordane 

OP-DUT 

PP-DDD 

PP-DDT. 

DMDT-Methoxychlor 

Heptachlorepoxide 

Endosulphan I 

Dieldrin 

Endrin 

Endosulphan II 

Endosulphan Sulphate 

Octachlorostyrene 

Chlorobenzenes 

Hexachloroethane 
1 ,3 ,5-Tri chl orobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobutadtene 
1,2,3-Trichlorobenzene 
2, 4, 5-Trichl orotuluene , 
2 ,3 ,6-Trichl orotol uene 
1 ,2 ,3 ,5-Tetrachl orobenzene 
1,2,4,5-Tetrachlorobenzene 
2, 6, a-Tri chl orotol uene 
1 ,2 ,3 .4-Tetrachl orobenzene 
Pentachl orobenzene 



APPENDIX B 



WATER QUALITY SUMMARY 



TABLE Bl: Suspended Solids (mg/litre) 



Minimum Measurable Amount (MMA) = 0.2 mg/litre 



Station 


Sample 
Size 


%> 

MMA 


%> 

PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 


- 


5.3 


1.9 


3.0 


3.41 


1.18 


2072 


12 


100 


" 


17.8 


4.0 


5.7 


7.49 


4.86 


9053 


. 12 


100 


- 


17.4 


2.1 


9.1 


9.27 


4.93 


* 


■k 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


100 


- 


1.7 


0.2 


1.4 


1.07 


0.61 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


100 


- 


12.3 


2.2 


6.0 


6.37 


3.67 


2017 


4 


100 


- 


34.0 


12.4 


26.0 


24.75 


10.17 


1379 


10 


100 


- 


39.7 


15.2 


27.2 


26.04 


9.44 


2020 


8 


100 


- 


36.1 


6.0 


10.9 


16.19 


12.73 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


- 


83.4 


6.5 


18.5 


24.84 


22.64 


1419 


10 


100 


- 


26.3 


2.9 


3.9 


6.99 


7.61 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


100 


- 


4.8 


0.2 


1.4 


1.61 


1.33 


1997 


10 


100 


- 


1.8 


0.2 


1.4 


0.92 


0.67 



- 2 - 



TABLE B2: Turbidity (FIU) 



Minimum Measurable Amount (MMA) =0.4 FTU 



Station 


Sample 
Size 


%> 

MMA 


%> 

PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 

Dev. 


2054 


12 


100 


- 


7.8 


1.6 


3.5 


4.01 


1.98 


2072 


12 


100 


- 


12.4 


2.2 


4.7 


5.31 


3.20 


9053 


12 


100 


- 


23.0 


2.3 


9.0 


9.84 


6.73 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


100 


- 


4.2 


0.5 


2.5 


2.13 


1.26 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


100 


- 


11.8 


2.4 


4.6 


5.74 


3.32 


2017 


4 


100 


- 


31.0 


14.1 


24.0 


23.4 


8.40 


1379 


10 


100 


- 


45.0 


9.1 


15.7 


21.51 


12.72 


2020 


8 


100 


- 


38.0 


7.3 


12.3 


17.98 


12.85 


* 


* 


* 


* 


* 


* 


* 


« 


• 


1987 


10 


100 


- 


56.0 


5.8 


14.0 


18.61 


15.36 


1419 


10 


100 


- 


25.0 


1.1 


4.1 


7.50 


8.63 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


100 


- 


2.9 


1.1 


1.6 


1.65 


0.65 


1997 


10 


100 


- 


3.6 


0.8 


1.4 


1.65 


0.85 
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TABLE B3: Conductivity (uS/cm) 



Minimum Measurable Amount (MMA) = 0.1 uS/cm 



Station 


Sample 
Size 


%> 

MMA 


%> 

PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 


- 


382 


334 


363 


360.3 


15.9 


2072 


12 


100 


- 


518 


325 


443 


429.0 


57.0 


9053 


12 


100 


- 


444 


356 


419 


406.6 


32.5 


* 


* 


* 


* 


* 


* 


■k 


* 


* 


1536 


10 


100 


- 


329 


318 


111 


323.8 


4.5 


* 


* 


* 


* 


* 


* 


■k 


* 


* 


1364 


10 


100 


- 


360 


338 


343 


346.3 


8.6 


2017 


4 


100 


- 


467 


413 


416 


428.0 


26.1 


1379 


10 


100 


- 


906 


394 


751 


687.7 


181.6 


2020 


8 


100 


- 


1013 


792 


906 


903.0 


83.8 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


- 


346 


319 


323 


326.4 


9.4 


1419 


10 


100 


- 


526 


401 


444 


464.7 


43.1 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


100 


- 


326 


318 


322 


321.8 


3.0 


1997 


10 


100 


- 


326 


317 


319 


320.5 


3.4 
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TABLE B4 : Total Phosphorus (mg/litre) 

Minimum Measurable Amount (MMA) = 4 tjg/Litre 
Provincial Water Quality Objective (PWQO) = 20 Mg/litre 
guidel ine 



Station 


Sample 
Size 


%> 
MMA 


%> 

PWQO 


Max. 


Min. 

1 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 


92 


62 


19 


31 


35.9 


13.6 


2072 


12 


100 


100 


395 


140 


229 


239.8 


82.7 


9053 


12 


100 


83 


116 


12 


37 


51.5 


35.0 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


100 


20 


26 


7 


13 


14.5 


6.4 


* 


* 


* 


* 


i* 


* 


* 


* 


* 


1364 


10 


100 


60 


48 


12 


24 


25.6 


13.0 


2017 


4 


100 


100 


98 


66 


79 


80.5 


15.5 


1379 


10 


100 


100 


205 


65 


140 


139.3 


42.9 


2020 


8 


100 


100 


260 


147 


157 


177.9 


42.5 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


90 


59 


13 


42 


38.4 


14.9 


1419 


10 


100 


100 


1,080 


73 


144 


305.1 


376.8 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


9 


100 





18 


7 


13 


13.0 


4.6 


1997 


10 


100 


10 


21 


7 


12 


12.7 


5.2 
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TABLE B5: Total Kjeldahl Nitrogen (ug/litre) 



Minimuin Measurable Amount (MMA) = 88 pg/litre 



Station 


Sample 
Size 


%> 
MRA 


%> 

PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 


- 


1,420 


540 


595 


718.3 


284.4 


2072 


12 


100 


- 


4.950 


340 


2,160 


2,423.3 


1.333.4 


9053 


12 


100 


- 


1,730 


260 


635 


733.3 


491.9 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


100 


- 


410 


190 


350 


308.0 


85.0 


• 


* 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


100 


- 


490 


220 


395 


360.0 


106.4 


2017 


4 


100 


- 


1,770 


650 


855 


1,032.5 


502.4 


1379 


10 


100 


- 


2,170 


530 


1,135 


1,328.0 


676.2 


2020 


8 


100 


- 


2,300 


1,070 


1,990 


1,833.8 


513.5 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


- 


900 


210 


330 


419.0 


242.1 


1419 


10 


100 


- 


8,750 


1,610 


5,250 


5,381.0 


2,455.3 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


9 


100 


- . 


420 


210 


270 


294.4 


71.6 


1997 


10 


100 


- 


340 


170 


255 


264,0 


67.4 
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TABLE B6: Dissolved Organic Carbon (mg/litre) 



MinimLim Measurable Amount (MMA) - 0.49 mg/litre 



Station 


Sample 
Size 


%> 

MMA 


%> 

PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 




2.7 


2.1 


2.4 


2.37 


0.19 


2072 


12 


100 


- 


4.4 


2.7 


3.4 


3.50 


0.58 


9053 


12 


100 


- 


3.1 


2.3 


2.6 


2.63 


0.28 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


100 


- 


2.3 


2.0 


2.2 


2.12 


0.09 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


100 


- 


2.4 


2.0 


2.1 


2.16 


0.14 


2017 


4 


100 


- 


2.7 


2.4 


2.5 


2.53 


0.13 


1379 


10 


100 


- 


5.8 


2.4 


3.6 


3.93 


1.18 


2020 


8 


100 


- 


5.8 


3.6 


5.2 


4.74 


0.86 


■k 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


- 


2.3 


1.9 


2.1 


2.07 


0.12 


1419 


10 


100 


- 


7.0 


4.0 


5.1 


5.27 


1.10 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


100 


- 


2.1 


1.9 


2.0 


2.02 


0.06 


1997 


10 


100 


- 


2.3 


1.9 


2.0 


2.02 


0.12 
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TABLE B7 : Arsenic (jig/litre) 

Minimum Measurable Amount (MMA) = 1 Mg/litre) 
Provincial Water Quality Objective (PWQO) = 100 jig/litre 



Station 


Sample 
Size 


%> 

MMA 


%> 
PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


50 





1 


ND 


1 


- 




2072 


12 


67 





1 


ND 


1 


- 


- 


9053 


12 


33 





1 


ND 


ND 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


40 





1 


ND 


ND 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


40 





1 


NO 


ND 


- 


- 


2017 


4 








NO 


ND 


ND 


- 


- 


1379 


10 


30 





1 


ND 


ND 


- 


- 


2020 


10 








ND 


ND 


ND 


- 


- 


* 


« 


* 


* 


«t 


* 


* 


* 


* 


1987 


10 


40 





1 


ND 


ND 


- 


- 


1419 


10 


60 





1 


ND 


1 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


60 





2 


ND 


1 


- 


- 


1997 


10 


60 





1 


ND 


1 


~ 


— 



ND - not detected 
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TABLE B8 : Cadmium (pg/litre) 



Minimum Measurable Amount (MMA) = 0.2 Mg/^Hre 
Provincial Water Quality Objective (PWQO) = 0.2 jig/litre 



Station 


Sample 
Size 


%> 

MMA 


PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


25 


25 


25 


0.7 


ND 


ND 


- 


- 


2072 


12 


67 


58 


0.8 


ND 


0.3 


- 


- 


9053 


12 


25 


17 


0.3 


ND 


ND 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 








ND 


ND 


ND 


- 


- 


* 


* 


Hr 


* 


* 


* 


* 


* 


* 


1364 


10 








ND 


ND 


ND 


- 


- 


2017 


4 


25 





0.2 


ND 


ND 


- 


- 


1379 


10 


20 


10 


0.5 


ND 


ND 


- 


- 


2020 


10 


20 





0.2 


ND 


ND 


- 


- 


« 


* 


* 


* 


* 


« 


* 


* 


* 


1987 


10 








NO 


ND 


ND 


- 


- 


1419 


10 


50 


20 


0.4 


ND 


ND 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 








ND 


ND 


NO 


- 


- 


1997 


10 


10 


10 


0.3 


ND 


ND 


- 


- 
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TABLE B9: Copper (yg/litre) 



Minimum Measurable Amount (MMA) = 1 ng/litre 
Provincial Water Quality Objective (PWQO) = 5 ng/litre 



Station 


Sample 
Size 


%> 

MMA 


%> 

PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 


42 


7 


1 


3 


3.8 


2.5 


2072 


12 


100 


75 


20 


5 


8 


7.8 


4.3 


9053 


12 


100 


33 


7 


1 


3 


3.9 


2.4 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


100 





5 


1 


2 


2.6 


1.8 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


100 


30 


35 


1 


4 


8.4 


11.6 


2017 


4 


100 


50 


10 


4 


7 


7.0 


2.9 


1379 


10 


100 


80 


15 


3 


7 


8.1 


3.5 


2020 


10 


100 


100 


41 


6 


8 


14.1 


11.1 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


20 


7 


2 


4 


3.8 


1.6 


1419 


10 


100 


60 


33 


3 


6 


11.1 


11.4 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


100 





4 


1 


2 


2.4 


1.4 


1997 


10 


100 


10 


6 


1 


2 


2.7 


1.9 
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TABLE BIO: Chromium (ng/litre) 



Minimum Measurable Amount (MMA) = 1 ng/litre 

Provincial Water Quality Objective (PWQO) = 300 pg/litre 



Station 


Sample 
Size 


%> 

MMA 


%> 
PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 





5 


1 


3 


2.4 


1.3 


2072 


12 


100 





18 


3 


8 


9.4 


4.7 


9053 


12 


83 





9 


NO 


3 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


70 





3 


NO 


1 


- 


- 


* 


* 


* 


* 


* 


« 


* 


* 


* 


1364 


10 


60 





15 


NO 


2 


- 


- 


2017 


4 


100 





12 


2 


7 


7.0 


5.2 


1379 


10 


100 





21 


2 


5 


9.3 


7.0 


2020 


10 


100 





29 


3 


9 


11.8 


9.6 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 





3 


1 


2 


2.0 


0.8 


1419 


10 


100 





49 


3 


6 


14.4 


18.3 


* 


* 


* 


* 


* 


« 


* 


* 


* 


2029 


10 


60 





4 


NO 


1 


- 


- 


1997 


10 


60 





2 


NO 


I 


— 


— 
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TABLE Bll : Iron (pg/lUre) 



Minimum Measurable Amount (MMA) = 1 ng/litre 

Provincial Water Quality Objective (PWQO) = 300 pg/litre 



Station 


Sample 


%> 


%> 


Max. 


Min. 


Median 


Mean 


Stnd. 


" 


Size 


MMA 


PWQO 










Dev. 


2054 


12 


100 


17 


340 


69 


125 


161.4 


100.9 


2072 


12 


100 


83 


970 


80 


535 


539.2 


291.4 


9053 


12 


100 


25 


1.400 


42 


290 


421.4 


467.1 


1536 


10 


100 





44 


6 


28 


27.4 


11.5 


1364 


10 


100 





260 


63 


150 


148.0 


60.5 


2017 


4 


100 


100 


1,070 


480 


760 


767.5 


291.1 


1379 


10 


100 


100 


1,200 


520 


895 


850.0 


225.3 


2020 


10 


100 


100 


1,200 


350 


480 


610.0 


327.5 


1987 


10 


100 


80 


4,300 


130 


700 


1,414.0 


1,537.4 


1419 


10 


100 


20 


1,400 


100 


190 


412.0 


521.6 


2029 


10 


100 





28 


8 


15 


16.7 


7.0 


1997 


10 


100 





22 


6 


14 


14.0 


5.1 
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TABLE B12: Mercury (filtered) (ng/litre) 



Minimum Measurable Amount (fWA) = 0.01 |ig/litre 
Provincial Water Quality Objective (PWQO) = 0.2 M9/litre 



Station 


Sample 
Size 


%> 
MMA 


%> 
PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


8 


75 





0.07 


ND 


0.01 


- 


- 


2072 


8 


88 





0.04 


ND 


0.02 


- 


- 


9053 


8 


63 





0.03 


ND 


0.01 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


6 


50 





0.01 


ND 


0.01 


- 


- 


* 


* 


* 


* 


* 


* 


' * 


* 


* 


1364 


4 








ND 


ND 


ND 


- 


- 


2017 


4 


50 





0.02 


ND 


0.02 


- 


- 


1379 


4 


100 





0.02 


ND 


0.02 


- 


- 


2020 


4 


100 





0.01 


ND 


0.01 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


6 


50 





0.02 


ND 


0.01 


- 


- 


1419 


6 


67 





0.02 


ND 


0.01 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


6 


33 





0.02 


ND 


ND 


- 


- 


1997 


6 


33 





0.01 


ND 


ND 


- 


- 



ND - not detected 
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TABLE B13: Nickel (ug/litre) 



Minimuni Measurable Amount (MMA) = 1 |jg/litre 
Provincial Water Quality Objective (PWQO) = 25 Mg/Htre 



Station 


Sample 
Size 


%> 

MMA 


%> 
PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. ■ 
Dev. 


2054 


12 


100 





14 


2 


4 


5.3 


4.2 


2072 


12 


100 


33 


30 


2 


22 


19.6 


9.8 


9053 

* 


12 


83 





6 


ND 


3 


— 


— 


1536 


10 


50 





3 


ND 


1 


- 


- 


1364 


10 


60 





2 


ND 


2 


- 


- 


2017 


4 


100 





3 


2 


3 


2.8 


0.5 


1379 


10 


100 





7 


2 


4 


4.3 


1.6 


2020 


10 

• 


90 





14 


ND 


5 


— 


— 


1987 


10 


90 





4 


ND 


2 


- 


- 


1419 

* 


10 


100 





13 


4 


8 


8.1 


3.0 


2029 


10 


40 





2 


ND 


ND 


- 


- 


1997 


10 


40 





2 


ND 


ND 


— 


— 



ND - not detected 
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n 



TABLE BU : Lead (iig/litre) 

Minimum Measurable Amount (MMA) = 3 ng/litre 

Provincial Water Quality Objective (PWQO) = 25 ng/litre (variable) 



Station 


Sample 
Size 


%> 

MMA 


%> 
PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


50 





7 


NO 


3 


- 


- 


2072 


11 


27 





4 


NO 


ND 


- 


- 


9053 


12 


58 





6 


NO 


3 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


30 





8 


NO 


NO 


- 


- 


* 


* 


* 


« 


« 


* 


* 


* 


* 


1364 


10 


60 





4 


NO 


3 


~ 


- 


2017 


4 


100 





13 


7 


12 


11.0 


2.8 


1379 


10 


100 





18 


8 


15 


13.3 


3.4 


2020 


10 


90 





14 


NO 


9 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


80 


20 


93 


NO 


7 


- 


- 


1419 


10 


80 





15 


NO 


4 


- 


- 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


30 





7 


NO 


ND 


- 


- 


1997 


10 


30 





6 


NO 


ND 


— 


- 



ND - not detected 
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TABLE B15 : Zinc (pg/litre) 

Minimum Measurable Amount (MMA) = 1 Mg/litre 
Provincial Water Quality Objective (PWQO) = 30 Mg/litre 



Station 


Sample 
Size 


%> 

MMA 


%> 
PWQO 


Max. 


Min. 


Median 


Mean 


Stnd. 
Dev. 


2054 


12 


100 


17 


50 


4 


7 


16.1 


17.3 


2072 


12 


100 


50 


80 


3 


30 


32.6 


22.0 


9053 


12 


100 





16 


1 


5 


6.3 


4.8 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1536 


10 


60 





3 


NO 


1 


- 


- 


* 


« 


* 


* 


* 


* 


* 


* 


* 


1364 


10 


100 





16 


2 


5 


6.4 


5.0 


2017 


4 


100 





18 


12 


15 


14.8 


2.8 


1379 


10 


100 





28 


12 


23 


22.0 


4.9 


2020 


10 


100 


10 


34 


16 


20 


22.2 


5.8 


* 


* 


* 


* 


* 


* 


* 


* 


* 


1987 


10 


100 


20 


220 


3 


9 


45.8 


81.9 


1419 


10 


100 


20 


100 


5 


7 


23.5 


34.1 


* 


* 


* 


* 


* 


* 


* 


* 


* 


2029 


10 


60 





4 


ND 


2 


- 


- 


1997 


10 


60 





5 


NO 


2 


- 


- 



ND - not detected 
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APPENDIX C 



WATER QUALITY DATA LISTING 



STATIQN ID: l}b4 TaRONTD SKNER KARSQUR 



UTi « 38 07,00 LDN6: 07? 21 17.00 







' 








K'OflHL N 


CflfiBON 














CONDUCT. 






PHOSPHOR 


TOTAL 


D! SOLVED 


IRON 


SILVER 


HfiSENIC 


CflBNIUn 


SflnPLE 


SAnP 


25C 


RESIDUE 




UNF.TDT. 


FIL.TOT. 


ORGANIC 


UNF.TDT, 


IWF.TOT, 


UNF.TOT. 


UNF.TOT. 


DftTE HOUS DEPTH Sflllf 


unHD/cn 


PBRTIC. 


TURB'ITy 


HG/L 


ns/L 


NS/L 


NB/L 


HG/L 


ns/L 


K/l 


f¥f1(IDD LlIT 


nTRS m. 


ST 25 C 


116/L 


FTU 


AS P 


AS N 


flS C 


AS F£ 


AS AG 


AS as 


AS CD 


aS0S2f !S!6 


2,0 11066 


360,0 


6.4 


4,10 


0.023 


0.390 


3.2 


0.130 


ND 


ND - 


ND 




11067 


360.0 


9.5 


4,30 


0.024 


0.400 


2,2 


0.110 


ND 


ND 


ND 


850717 193? 


3,0 11899 


351.0 


5.9 


7.10 


0.032 


0.430 


2,4 


0.170 


ND 


ND 


ND 




11891 


352.0 


5.9 


. 5.30 


0,036 


0.510 


2,4 


0,180 


SO 


ND 


ND 


850808 IZSO 


8.0 153B5 


338.0 


12.3 


11,80 


0.043 


0.«30 


2.0 


0.210 


NO 


ND 


HO 




1S3B6 


338.0 


U.7 


10.90 


0,04B 


0,440 


2.1 


0.260 


tiO 


ND 


ND 


951917 1&2S 


7.0 liiBl 


3<3.0 


3.3 


3.50 


0.O14 


0,230 


2.0 


0.150 


ND 


O.OOl 


ND 




16682 


342.0 


3.7 


3.90 


0.015 


O.270 


2.1 


0.150 


MD 


0,001 


DD 


851023 H25 


6.0 16723 


340.0 


2.2 


2.40 


0.012 


0.220 


2.1 


0.063 


ND 


0,001 


ND 




U72t 


340.0 


2.7 


2.40 


0.012 


0.230 


2.1 


0.067 


ND 


0.001 


ND 






CHJIOmUlt 


COPPER 


IIERCURT 


mcKa 


LEAD 


SELENIUn 


UK 








SWPLE 


SMtP 


U.'IF.TOT. 


UKf.TOT. 


FILTDT. 


UNF.IflT, 


UNf.TDT. 


UNF.TDT, 


UNF.TOT. 








DBIE HOUR BEPTH SftflP 


ns/L 


mil 


UE/L 


NB/L 


I1B/L 


ne/L 


hb/l 








m.m L«T 


nTRS NO. 


AS CS 


AS CU 


AS HG 


AS NI 


AS PB 


AS SE 


AS IN 








650529 151t 


2.0 11066 


ND 


0,035 


0,01 


ND 


NO 


ND 


0.016 










U067 


m 


0.O24 


0.01 


ND 


ND 


HD 


0.013 








850717 l^Jf 


3.0 11389 


0.003 


0,004 


ND 


0.OO2 


0.004 


ND 


0.009 










11891 


0.003 


0.004 


ND 


0.002 


NO 


ND 


0.006 








flSOBOa !250 


8.0 153BS 


0.002 


0.005 


NO 


0.001 


0.003 


m 


0.004 










15386 


0.0(5 


0.007 


KD 


0.002 


0,004 


NO 


0,005 








BSI017 Si2S 


7.0 166B1 


ND 


0.001 


m 


ND 


0.003 


NO 


0,002 










16652 


0.002 


O.OOl 


ND 


ND 


0.004 


m 


0,003 








851023 H25 


6.0 16723 


ND 


0.001 


ND 


0.002 


0.003 


m 


0,002 










i67:« 


0.001 


0,002 


ND 


0,002 


NB 


ND 


0.0O2 









STATION ID: 1379 NOUTH OF SON RIVER NEST OF CHERRY STREET BRIDSE 



LAT: 43 3B 50.00 LDNSt 079 2! 18,00 















K'DSHL N 


CASBOS 








" 






CONDUCT. 






PHOSPHOR 


TOTAL 


0I50LVED 


IROU 


SILVER 


ARSENIC 


CflD!1IUI1 


5AI1PLE 


SAUP 


23C 


RESIDUE 




UKF.TOT. 


FIL.TOT. 


ORGANIC 


UNF.TOT. 


UNF.TOT. 


UNF.TDT. 


UNF.TOT, 


DATE HOUS DEPTH Sfidf 


UNHO/CH 


PASTIC, 


TUKB'ITY 


ns/L 


ns/L 


N6/L 


mi 


I1G/L 


NBa 


rsii 


YVtINDD LHT 


«TRS m. 


AT 25 C 


«S/L 


FTU 


AS P 


AS N 


AS C 


AS f£ 


AS AG 


AS AS 


AS CD 


850529 1455 


2,0 11064 


396.0 


33.2 


22.00 


0.083 


0.B20 


2.3 


0,880 


ND 


HD 


KD 




I106S 


394.0 


26. B 


25,00 


0.065 


0.730 


2.4 


0,600 


ND 


ND 


KD 


850717 2000 


1,0 IIB92 


613.0 


39.0 


43.00 


0.140 


2.030 


4.4 


1,100 


ND 


KD 


ND 




11B93 


625,0 


39.7 


45,00 


0.140 


2,170 


4.6 


1.200 


ND 


ND 


0,0005 


350808 \Z1\ 


1.0 15387 


752,0 


15.2 


12.90 


0,205 


2.050 


3.7 


0.560 


KB 


ND 


0,0002 




1338B 


750,0 


15.3 


14.30 


0.190 


2,030 


3.8 


0.520 


ND 


ND 


ND 


831017 1513 


5.0 16679 


766,0 


26.0 


16.50 


0.149 


0,530 


3.3 


0.930 


ND 


ND 


NO 


1520 


166B8 


770.0 


2B.4 


9.10 


0.165 


0.610 


3.5 


0.920 


ND 


0.001 


ND 


B51023 1443 


1.5 16725 


903,0 


16.6 


12,90 


0.127 


1.120 


3.3 


0.900 


ND 


0.001 


ND 




14732 


906.0 


18.2 


13.90 


0.129 


1.150 


3.6 


0.890 


ND 


0.001 


KD 






CHRoniun 


COPPER 


NERCtlRY 


NICKEL 


LEAD 


SELENIUN 


IINC 








SSKPIE 


SAItP 


UNF.TOT. 


UNF.TOT. 


FIL.TOT. 


UNF.TOT, 


UNF.TOT. 


UNF.TDT. 


UNF.TOT. 








DATE HOUR DEPTH SAflP 


BB/L 


mil 


UB/l 


mil 


NB/L 


mil 


HB/L 








YVNNDD LHT 


flTRS ND. 


AS CS 


AS a\ 


AS H6 


AS Nt 


AS PB 


AS SE 


AS IN 








350529 1455 


2.0 11064 


0,003 


0,005 


0.02 


0.003 


0.013 


NO 


0.018 










11065 


0.002 


0.003 


0.02 


0.002 


0,009 


ND 


0.012 








330717 2000 


1.0 11B9I 


0.017 


0.008 


- 


0,005 


0,008 


NO 


O.OIB 










11893 


0.019 


0.009 


— 


0.006 


0.009 


(10 


0.021 








850808 1321 


1,0 13367 


0.02! 


0.015 


0.01 


0.0O7 


0.015 


ND 


0.026 










!53Sa 


0.013 


0,013 


0,01 


0.004 


0.015 


ND 


0.02J 








851017 1513 


5.0 16679 


0,004 


0.007 


0,01 


O.0O3 


0.015 


ND 


0,023 








1520 


166SS 


0.004 


0.007 


0.01 


0.003 


0.015 


ND 


0.028 








651023 1443 


1.5 16725 


0,005 


0.007 


ND 


0,004 


O.OIB 


ND 


0,025 










16732 


0.0O5 


0.007 


ND 


0.004 


0.0L6 


NO 


0.024 









SUTiUI ID: 


H!^ 


LAKE 


)N1Uia AT 


RAIN STP 


SCHARSE 
















LST: 4J 38 55.00 


LDtl6: 


m IB 3S.0O 
































com N 


CARBON 
















[OWUCT. 






PHOSPHOR 


TOTAL 


DlSOLVEl 


IROX 


SILVER 


ARSENIC 


CADMUn 


SIMPLE SAUP 




25C 


RESIDUE 




UNf.TDT. 


FIL.TOT. 


OReANlC 


UNf.TDT. 


1JHF.T0T. 


UNF.TDT. 


IflF.TDT. 


DATE wm gePTH sahp 


ynHO/cn 


PARTIC, 


TURB'ITT 


mil 


H6/L 


Nfi/L 


HS/L 


H6/L 


HB/L 


K6/L 


mm L(iT utrs 


NO. 


BT 25 C 


ns/L 


FTU 


ASP 


AS N 


A3 C 


AS FE 


AS AS 


AS AS 


US CO 


aSOSM 12* I 


1.0 1105* 


507,0 


3.4 


3.40 


0.121 


7.000 


4.9 


0.100 


ND 


0,001 


no 






11053 


504.0 


3.2 


4.40 


0.131 


4.900 


7.0 


0.130 


ND 


0.001 


ND 


BS0717 1452 


2.3 


11862 


310.0 


14.5 


22.00 


t.080 


8,500 


5.7 


1.400 


NO 


SD 


0.0020 






USS3 


524,0 


26.3 


25.00 


0,930 


8.730 


4.0 


1.400 


HO 


NO 


0.0020 


gJOBOa I0Z2 


1.0 15379 
S33B0 


401,0 
(3B.0 


2.9 

3.9 


5.40 
4.80 


o,ist 

0.157 


4.700 
3.300 


3.0 
5.2 


0.190 

0.190 


NO 
ND 


HO 
NO 


0,0004 

0.0O02 


BSlOU 


1.9 14474 


439.0 


3.0 


1.13 


0.104 


4,900 


*.3 


0.1900 


NO 


0.001 


NO 


1J13 




HikTi 


446.0 


3.B 


1.36 


o.ise 


5.6O0 


4.3 


0.200 


NO 


0,01)1 


ND 


mm 1012 


1.0 14711 


417,0 


4.3 


2.50 


0.094 


2.350 


4.1 


0. 140O 


NO 


0,001 


0,0003 
HO 






16712 


435.0 


4.4 


2.30 


0.073 


1,410 


4.0 


0.1600 


MD 


0.001 








mmm 


COPPER 


NERCURT 


NICKEL 


LEAH 


5ELEMIUH 


riNC 








SMPLE 


SMIP 




UNF.tOT. 


IMF.TDT. 


FlL.TOr. 


UNF.TQT. 


UNF.TOI. 


UNF.TQT, 


UNF.TOT. 








BATE HOUS DEPTH SAMP 


ns/L 


116/L 


U6/L 


NS/L 


R6/L 


ns/L 


HE/L 








mm LUT 


UTRS 


HO. 


AS a 


AS CU 


AS Hfi 


Asm 


AS PB 


AS SE 


AS IN 








BWI2f 12«t 




119S4 


o.oos 


0.003 


0.02 


o.ooa 


0,002 


NO 


0.006 












11033 


0.005 


0.003 


0.02 


o.ooe 


0.002 


KD 


0,004 








BS0717 li!2 




nsez 


0.049 


0.032 


0.01 


0.013 


0.01* 


NO 


0,100 












nm 


0.049 


0.033 


0.01 


0.013 


0.015 


NO 


0.O74 








asoecB 1022 




13377 


0,006 


0.009 


fill 


o.ooe 


0.004 


NO 


0.0O7 












133B0 


0.0O6 


O.OOB 


NO 


O.OOB 


ND 


HO 


0.007 








8S1017 




1467* 


O.OOS 


0.006 


NO 


0.007 


0.0O4 


NO 


0,013 








ni2 




16473 


0.008 


O.OOi 


NO 


0.008 


ND 


ND 


0,010 








BSIOZ! to 12 




16711 


0.005 


0.005 


ND 


0.004 


0.003 


ND 


0.007 












14712 


O.OOJ 


0.004 


NO 


0.0O4 


0.003 


NO 


0.005 









STATION ID: 1334 UtKE DNT^iO NOItTK OF ISLAM! FILTRATION PLANT INTAKES 



LAT: 43 34 21,00 LOUS: 079 23 15.00 















K'OAHL N 


CARSON 














CONDUCT. 






PHOSPHOfi 


TOTAL 


D! SOLVED 


IRON 


SILVER 


ARSENIC 


CADRIUN 


SAHPLE 


SAHP 


25C 


RESIDUE 




ONf.TOT, 


FIL.TOT. 


OROANIC 


UNF.TOT, 


UNF.Tqj. 


UNF.TOT, 


UNF.TOT. 


DATE HOUS DEPTH SAHP 


URHO/ai 


PARTiC. 


TORS' !TY 


H6/L 


118/L 


N6/L 


ns/L 


Iffi/L 


(1B/L 


ns/L 


YYHmD HIT 


ilTRS HO, 


AT 23 C 


RS/L 


FTU 


MP 


AS N 


ASC 


ASPE 


AS AE 


AS AS 


AS CD 


BS0S29 1042 


1.0 tioso 


329.0 


1.7 


4.20 


0.012 


0.J50 


2.1 


0,024 


ND 


ND 


ND 




11031 


328.0 


1.4 


2.70 


0.012 


0.330 


2.0 


0.044 


ND 


ND 


ND 


BS0717 1319 


4.0 11878 


329.0 


1.4 


2.S0 


0.017 


0.3SD 


2,0 


0.040 


NO 


ND 


ND 




11879 


329.0 


1.7 


3.40 


0.014 


0.3OO 


2.1 


0.037 


ND 


ND 


ND 


BSOaC? 1249 


4.0 15J75 


322.0 


1.4 


2.40 


0.024 


0.410 


2.3 


0.026 


ND 


ND 


ND 




1SI74 


321.0 


l.I 


2.40 


0.024 


0.410 


2.2 


0.024 


ND 


ND 


ND 


Ktoi; lus 


1.0 14449 


322.0 


0.1 


0.31 


0.007 


0,190 


2.i 


0.014 


ND 


0.001 


ND 




14470 


322.0 


O.l 


0.4B 


0,009 


0,190 


2.1 


0.030 


ND 


O.OOI 


ND 


BIt«2J It 59 


4.0 14715 


318,0 


0.8 


1.13 


0,013 


0.27O 


2.1 


0.029 


HO 


0.001 


NO 




14714 


318.0 


0.4 


0.95 


0.009 


0.230 


2.2 


0,004 


ND 


0.00! 


ND 






CHRDRIUn 


COPPER 


HERCURV 


NICKEL 


LEAS 


SELEKIUn 


IldC 








SAMPLE 


SARP 


UNF.TOT. 


UNF.TDT, 


FIL.TOT. 


UNF.IOT. 


yNf.TDT. 


usF,Tar. 


UNF.TQT. 








DATE HOUR DEPTH SAHP 


RS/L 


ne/L 


116/L 


NG/L 


R5/L 


H6/L 


H6/L 








TTHnOD LHT 


NTRS W, 


AS CR 


AS CU 


AS HB 


AS NI 


AS PB 


AS S£ 


AS ZN 








8SW27 1042 


1.0 11050 


0.001 


O.OOI 


O.Ol 


ND 


ND 


ND 


0.001 










no5i 


0.001 


0.003 


O.OS 


0.003 


ND 


NO 


0.002 








a»717 1319 


4,0 11878 


0.003 


0.004 


0.01 


0.0O2 


ND 


KD 


0.0O3 










1IB79 


0.003 


0.004 


ND 


0.002 


ND 


ND 


0.0O3 








830807 12*9 


*.0 15373 


O.OOI 


0.003 


NO 


0.001 


NO 


HO 


0.001 










15374 


0.002 


0.005 


ND 


0,001 


HO ' 


NO 


0.001 








B5I0I7 1U5 


1.0 14649 


ND 


O.OOI 


ND 


ND 


0.003 


NO 


ND 










14670 


0.001 


0.001 


ND 


ND 


0,008 


ND 


ND 








8S1023 IIS9 


4,0 S6715 


NO 


O.OOI 


ND 


KD 


0.0O4 


HO 


ND 










14716 


HD 


O.OOI 


ND 


ND 


ND 


NO 


ND 









STftTlDN U: 19B7 (lOVEMLE SIAIIOS AT EASl HEflBLfttH) UKEFILL 



LST: 43 17 3*. 00 LDHB: 079 1? 14. 00 















K'DAHL K 


CflfiBOd 














CONBOCT. 






PHOSPHOR 


TOTAL 


DISQLVtO 


[RON 


SILVES 


ARSENIC 


CAOniUN 


SAItPLE 


SftflP 


:5C 


RESIDUE 




UNF.TDT. 


FIL.TOT. 


QRBANIC 


UNf.TDT. 


UNF.TQT. 


UNF.TDT. 


UNF.TQT. 


DftTE HOUR DEPTH SAKP 


UHHB/Cn 


PflRTIC. 


TURB'ITY 


BS/L 


B6/L 


BE/L 


116/L 


H6VL 


NG/L 


BS/L 


YTKilDD LHT 


HIRE NO. 


nr 25 c 


NS/L 


FTb 


A3 P 


AS N 


AS C 


AS FE 


AS A6 


AS AS 


AS CD 


850529 1115 


1.0 11052 


:46.0 


26.9 


17.70 


0.045 


0.900 


2.3 


0.470 


HD 


ND 


ND 




11033 


3*1.0 


20.3 


14.00 


0.039 


o.eio 


2.2 


O.540 


HD 


NO. 


!ID 


850717 1404 


1.0 uBao 


326.0 


6.3 


7.40 


O.023 


0,320 


2.0 


0.130 


KD 


ND 


ND 




usai 


326.0 


9.9 


7,35 


0.025 


0.340 


1.9 


0.180 


ND 


ND 


ND 


SSOBOB It 03 


J.O 15JBJ 


323.0 


29.9 


26.00 


0.O50 


0.440 


2.0 


0.670 


NO 


ND 


ND 




15384 


323.0 


J4.L 


27.00 


0.046 


O.tlO 


2.0 


0.7J0 


ND 


ND 


KD 


B5101T 1203 


10.0 lU7t 


320.0 


11.2 


B.30 


0.O33 


0.210 . 


2.0 


2.000 


ND 


0.001 


Wl 




11472 


J20.0 


9.3 


s.e 


0.059 


0,230 


2.1 


1.100 


ND 


0.001 


m 


951023 lOSO 


7.0 16714 


3l?.0 


16.7 


14.50 


0.031 


0.26O 


2.1 


4.OOO0 


ND 


0,00! 


KH 




16713 


320.0 


33.4 


56.00 


0.013 


0.270 


2.1 


4.3000 


HD 


0.00) 


NS 






Moniun 


COPPER 


KERCURY 


KtCKEL 


LEAD 


SELENIUn 


ZINC 








SflHPLE 


SftHP 


UHF.TOT. 


[IIIF.TOT. 


fIL.TOI. 


UNF.TDT. 


UNF.TQT. 


UNF.TQT. 


UNF.TOI. 








DME HOUR DEPTH SftNP 


KB/L 


W/L 


U6/t. 


HB/L 


nG/L 


116 /L 


N6/L 








YYI1IISD UtT 


MTK NO. 


AS CR 


AS CU 


AS H6 


AS m 


AS PB 


AS SE 


AS IN 








350529 1115 


1.0 11032 


0.002 


0.003 


O.Ol 


0,002 


0,004 


NO 


0.006 










11053 


0.0O2 


0.003 


0.02 


0.OO3 


0.0O5 


ND 


O.0O9 








B50717 1404 


1.0 11880 


0.002 


O.003 


m 


0.002 


ND 


ND 


0.003 










11881 


0.0O3 


0.004 


0.0! 


0.0O2 


ND 


ND 


0.004 








850808 1103 


3.0 15383 


0.003 


0.007 


NS 


0.002 


0.007 


ND 


0,007 










13364 


0.003 


0.006 


NO 


0.002 


0.007 


KD 


o.ooe 








831017 1205 10,0 16671 


o.oot 


0.002 


0.01 


0.002 


O.0O9 


ND 


0.012 










14672 


0.001 


0.002 


m 


ND 


0.010 


ND 


0.009 








B5102I 1050 


7.0 16714 


0.001 


0.004 


MO 


0.004 


0.070 


ND 


O.IBO 










16713 


0.002 


0.004 


HD 


0.004 


0,093 


ND 


0.220 









STATION ID; 1997 TORONTO NATERFRONT EASTERLY CDNTRDL 



LflT: 43 40 39.00 LQN6: 079 14 48.00 















K'DAHL N 


CARBON 














CONDUCT. 






PHOSPHOR 


TOTAL 


BIEDLVED 


[RON 


SILVER 


ARSENIC 


CADIilim 


SANPIE 


SANP 


25C 


RESIDUE 




UNF.TOT. 


FIL.TDT. 


QRSANIC 


UNF.TDT, 


UHF.TDT, 


UKF.TOT. 


UHf.TOT, 


DATE HOUB DEPTH SAflP 


U!1H0/CN 


PARTIC. 


TURB'ITY 


N6/L 


ilB/L 


Hfi/L 


ne/L 


N6/L 


NG/L 


NS/L 


rYflNDD LNT 


NTRS NO. 


AT 25 C 


NB/L 


FTU 


AS P 


AS N 


AS Z 


AS FE 


AS Afi 


AS AS 


AS CD 


850529 13J3 


7.0 11058 


323.0 


0.3 


1.18 


0.009 


0.230 


1.9 


0.011 


HD 


0.001 


NO 




11059 


323.0 


1.1 


2.30 


O.OIO 


0.240 


1.9 


0.016 


ND 


0.001 


HD 


B50717 1756 


3,5 11686 


326.0 


LB 


1.27 


0.014 


0,340 


2.0 


0.012 


KD 


ND 


ND 




11387 


325,0 


1.6 


1.57 


O.OIJ 


0,340 


1.9 


0.016 


ND 


ND 


0.0003 


aSoeOB 0925 


5.0 15377 


317.0 


1,7 


3.60 


0.020 


0,330 


2.1 


0.014 


KD 


ND 


ND 




1337B 


313.0 


1.4 


2.30 


0.017 


0,330 


2.3 


0,014 


ND 


ND 


HO 


831017 1414 


4.0 16677 


319.0 


0.2 


1.28 


0.007 


0,180 


2.0 


0.008 


ND 


O.OOI 


HD 




16678 


319.0 


0.2 


0.7B 


0.007 


0.170 


2.0 


0.006 


ND 


0,001 


ND 


B5102: 0930 


1.0 16707 


31fl.O 


0,6 


1.03 


0,009 


0.210 


2.0 


0.022 


ND 


O.oot 


ND 




16706 


317.0 


0.3 


1.16 


0.021 


0,270 


2.! 


0.021 


ND 


0.001 


SO 






CKRDRIUn 


COPPER 


NERCUHY 


Nicm 


LEAD 


SELEHIUn 


ZINC 








SAMPLE 


SAW 


UNf.IDT. 


UNF.TQT. 


FIL.TOT. 


UNF.TQT. 


(JNF,IQT. 


UNF.TOT. 


UNF.TDT. 








DATE HOUR DEPTH SflflP 


ns/L 


BS/L 


U8/L 


mil 


NB/L 


ns/L 


NB/L 








YYSfflD LNT 


NTRS NC. 


AS CR 


AS CU 


AS HS 


AS NI 


AS PB 


AS SE 


AS ZK 








850529 1333 


11058 


0.001 


0.002 


0.01 


ND 


ND 


ND 


0,002 










11059 


ND 


0.002 


ND 


HD 


ND 


ND 


0.00! 






- 


850717 1756 


11B36 


O.0O2 


0.004 


ND 


0.002 


NO 


HD 


0.003 










11687 


0.002 


0.004 


ND 


0.002 


ND 


ND 


0,003 








850B08 0925 


15377 


0.001 


0,006 


ND 


0.001 


ND 


ND 


0,002 










1337B 


0.001 


0.005 


0.01 


0,001 


Hi 


ND 


0,005 








851017 1414 


16677 


0,001 


O.OOl 


ND 


ND 


0,006 


ND 


m 










14676 


ND 


0.001 


ND 


ND 


ND 


HD 


ND 








B51023 0930 


16707 


ND 


0,001 


ND 


ND 


0.OO4 


ND 


KS 










!670e 


NO 


0.001 


ND 


ND 


0.004 


ND 


HD 









mnm id: 2017 hoveasle mtm mn mmm 



LAT: n 38 42.00 im 


0T9 21 31, 00 




























K'SAHL «l 


CARBON 












CONWCT. 






PHOSPHOR 


TOTAL 


DISOLVED 


iroN 


SILVER 


ARSENIC 


CADfllUn 


5MPLE im 


25C 


RESIDUE 




UNF.TOT. 


FIL,TDT. 


ORSAItlC 


W.TOT. 


USF.TOT. 


UMf.TOT, 


UdF.TOT. 


DATE HOUR DEPTH SACP 


IfflHJ/CIt 


PARTIC, 


ruHB'ITY 


(IG/L 


H6/L 


115/L 


N6/L 


HS/L 


miL 


rtB/L 


YrnnDD uit tiiss w. 


Al 25 C 


ne/i 


fTI) 


AS P 


AS N 


AS C 


AS FE 


AS AG 


AS AS 


AS CD 


BS<i;29 1434 1.0 UOiO 


4!t.O 


15.6 


H.IO 


O.OU 


0.650 


2,5 


0.400 


NO 


KD 


NO 


IIOU 


447,0 


20.4 


IS.50 


O.0k9 


1.770 


2.7 


0.560 


ND 


ND 


ND 


ssosoe i3:<! &.« uisf 


413.0 


34.0 


31.00 


0.089 


0.9OO 


2.3 


0.960 


ND 


NO 


NO 


13390 


418.0 


32.1 


30.00 


0.098 


o.sto 


2.4 


1.070 


ND 


ND 


0.0002 




CHROnilJll 


COPPER 


RERCURV 


NICKEL 


LEAD 


SELENIUn 


line 








SAKW.E SA«(> 


UW.TOT, 


IMF. TOT. 


Fll.TOT. 


IWF.TOT. 


UNF.TOT. 


URF.TOI. 


UlfF.TOT. 








DATE HOUR DEPTH SAAP 


mil 


(16/L 


U6/L 


KB/L 


II6/L 


ffi/l 


HS/L 








YYHHDt UIT ftTRS XO. 


AS CR 


AS 01 


AS H6 


AS HI 


AS PB 


AS SE 


AS IN 








350529 HM 1,0 IIOM 


0.002 


0,003 


0.02 


0.002 


0,007 


KD 


0,012 








ilO&l 


0.003 


O.OM 


0.02 


0.003 


0.011 


HO 


0.013 








8»B0fi 1339 &.il IJ38f 


0.011 


0.009 


KD 


0.003 


0.013 


ND 


0.016 








15390 


0.012 


0.010 


N9 


0,003 


0.013 


ItD 


0,010 









STATION IS; 2020 LOItER DON RIVER AT OLD FttONT STREET SfilDGE 



LAT! « 39 IT. 00 LDNB; 079 21 04.00 

















K'OANL H 


CARBON 
















CONMT. 






PHOSPHOR 


TOTAL 


DISDLVEO 


IRON 


SiLVER 


ARSENIC 


CADrtllffl 


SAWLE 


SBflP 




2JC 


RESIDUE 




UNF.TOT. 


FIL.TOT. 


DRBANIC 


UNF.TOT. 


UNF.TOT. 


UNF.TOT. 


UNF.TOT. 


DATE HOUR DEPTH SAMP 


UHHO/Cn 


PARTIC. 


TURB'ITY 


NG/L 


ne/L 


B6/L 


HS/L 


ns/L 


NS/L 


ItS/L 


YYHNOB LP1T 


HTRS 


ND. 


AT 25 C 


HB/L 


FTU 


ASP 


AS N 


AS C 


AS n 


AS AG 


AS AS 


AS CD 


B30S29 1600 


O.i 


11068 


e94.0 


18.9 


13,80 


0,157 


1.830 


5.0 


0.390 


ND 


ND 


ND 






11069 


988,0 


14.5 


18,20 


0.165 


1.660 


4.6 


0.670 


BO 


NS 


NS 


850717 2030 


0,! 


1189* 


792,0 


36.1 


38,00 


0,153 


2.300 


5.3 


1.20O 


HO 


ND 


NS 






M893 


792,0 


34.7 


38,00 


0.160 


2.J00 


5.3 


1.200 


NS 


ND 


ND 


S5OS0e 1432 


0.1 


15392 


917,0 


7.2 


10,70 


0.2J0 


2.230 


- 


0.350 


M 


ND 


0,0002 






13191 


917.0 


6.3 


10.40 


0.26O 


2.150 


3.3 


0,360 


ND 


NO 


0,0002 


851017 1710 


0.1 


16683 


— 


— 


— 


~ 


— 


- 


O.J80 


NO 


NS 


ND 






16684 


" 


" 


— 


— 


-- 


~ 


0.390 


NS 


NS 


NO 


1131023 1343 


0.1 


16727 


1013.0 


6.0 


7.40 


0.117 


1.070 


3;6 


0.480 


NS 


NS 


ND 






16728 


tOll.O 


6.0 


7.30 


0.133 


t.UO 


3.6 


0.4B0 


ND 


NO 


ND 








□mniUR 


HffPER 


ilERCURY 


NICKEL 


LEAS 


SELEKIW 


HNC 








SAilPLE 


SAW 




IW.TOT, 


URF.TQT. 


FIL.TOT. 


UNF.rOT. 


UNF.TOT. 


UNf.TOT. 


UNF.TOT. 








DATE HOUR DEPTH SAflP 


N6/L 


RB/L 


U8/L 


ffi/L 


R6/L 


II6/L 


re/L 








YTflHOD L11T 


NTRS 


NO. 


AS CR 


ASCU 


ASN6 


AS NI 


AS PB 


AS SE 


AS IN 








B54S2T 1600 


0.1 


1L068 


0.003 


0.023 


— 


0,008 


NO 


NO 


0.030 












11069 


0.010 


0.941 


~ 


M 


0.014 


ND 


0,03* 








B50717 20J0 


0.1 


11894 


0.011 


0,007 


o.ot 


0.003 


0.006 


NS 


0,023 












new 


0,012 


0.008 


0.01 


o.oos 


0.006 


ND 


0.024 








830808 1432 


».l 


1S192 


0.029 


9.017 


0.01 


0,013 


0.OO6 


NS 


0.018 












15391 


0,029 


0.017 


0.01 


0.014 


0.010 


ND 


0.016 








13)017 1714 


0.1 


16683 


o.ooe 


0.007 


NO 


0.004 


0.008 


NO 


0.019 












166S4 


0,008 


0.008 


0.01 


0.005 


0.011 


NO 


0.021 








831023 1543 


0.1 


16727 


0.003 


0.O07 


NO 


0.904 


0.009 


ND 


0.018 












16728 


0,003 


0.006 


M 


0.004 


O.Oil 


NS 


0.019 









vv- 



1-^'^Jf- 



^^-'- ^"^ 



l^^s 



r^ 



STATION ID 


2029 mi OSTftRlD fli WESTERN INTAKE OF R.C 


. HflfiRiS FILTRATION PLANT 










LflT: 43 W 07,00 LANS 


: 079 15 05.00 






























K'OAHL N 


CftBBON 














CONDUCT. 






PHOSPHOR 


TOTAL 


DISDIUED 


IRQN 


SIL'/ER 


ARSENIC 


CfiOfllUH 


SAflPLE 


SWP 


:5C 


RESIDUE 




UNF.TDT, 


Fa, TOT, 


ORGANIC 


UNF.TOT. 


W.TDT. 


UNF.TOT. 


UNP.TQT, 


SATE HOUR DEPTH Sfi,1P 


UKHD/Cn 


PASTIC. 


TURB'ITY 


ne.'L 


HG/l 


!1G/L 


ne/L 


nG.'L 


KG/L 


KG/L 


VYHnDD LIT 


htbs m. 


M 25 C 


liSll 


FTU 


AS P 


AS H 


AS C 


AS fE 


AS AS 


AS AS 


AS CD 


B50S2? 1310 


7.0 11056 


324.0 


1.9 


1.56 


0.010 


0,270 


2.0 


0.012 


ND 


0.00! 


St 




11057 


323,0 


o.a 


1.34 


0.017 


0,250 


1,9 


0.016 


ND 


0.001 


NO 


850717 1727 


3.5 11694 


326.0 


1.2 


1.53 


0.013 


0.320 


2.0 


0.017 


ND 


ND 


NO 




IIBBS 


326,0 


1.5 


1.37 


O.OIB 


0.350 


2.0 


0.014 


ND 


ND 


ND 


aSOBOB 0153 


4,0 15381 


320.0 


2.2 


2.30 


O.OIB 


0,420 


2.1 


0.025 


ND 


ND 


ND 




1SIS2 


319,0 


2.3 


2.90 


0.017 


O.3i0 


2,1 


0,02B 


KD 


ND 


NO 


BSI017 1341 


7.0 16675 


322.0 


4.8 


1.31 


0.007 


0,230 


2.0 


D.OlO 


ND 


0,002 


ND 


1350 


166B7 


332. 


0.7 


1.54 


0.007 


0.210 


2.0 


0.025 


ND 


0.001 


ND 


951023 0?*? 


1.0 16709 


jie.o 


0,3 


1. 10 






2.1 


0.012 


m 


0,001 


ND 




16710 


jie.o 


0.2 


i.oe 


O.OIO 


0,220 


2,0 


O.OOB 


ND 


O.OOI 


NO 






CHRDniUN 


COPPER 


JIERCUR'f 


■IICKEL 


LEAD 


SELENIUH 


!INC 








SanPLE 


SAKP 


UNF.TDT. 


UNF.TDT, 


FIL.TOT. 


UNF.TOT. 


UNF.TOT. 


UNF.TOT, 


UNF.TDT. 








DATE HOUR 


DEPTH SAflP 


Cfi/L 


ns/L 


U6/L 


BB/L 


NS/L 


N6/L 


ns/L 








TVitroD lut 


I1TRS no. 


AS CR 


AS 01 


AS HE 


AS N! 


AS PB 


AS SE 


AS IN 








85052? 1310 


7.0 11056 


n 


0.OO2 


0.01 


ND 


O.OOl 


ND 


0.OO2 










11037 


0.001 


0.002 


0.02 


ND 


ND 


ND 


0,002 








830717 1727 


5.5 11634 


O.0O2 


Q.D04 


KD 


0.002 


ND 


ND 


0,004 










nB35 


O.0O2 


0.004 


Hi 


0.001 


ND 


NO 


0.004 








B5080B 0153 


4.0 15381 


KD 


0.004 


ND 


O.OOl 


ND 


NO 


0,001 










153B2 


0.004 


0.004 


ND 


0.001 


ND 


ND 


0.002 








351017 1341 


7.0 14675 


0,001 


0.001 


ND 


ND 


ND 


ND 


ND 








1350 


166B7 


0.OO2 


O.OO! 


ND 


m 


O.OOi 


KD 


.ND 








351023 0949 


l.O 1470? 


ND 


o.oot 


dD 


ND 


0,007 


ND 


KD 










16710 


ND 


0,001 


m 


.002 


ND 


ND 


NS 









STATIQ)! ID: 205* HlillSQ! m AT HOUTH OF IllliICO CREEK 



LATr 43 37 OS, 00 LONG: 079 2S 25,00 















K'DAHL N 


CARBON 








^: 






CONDUCT. 




. 


PHOSPHOR 


TDTflL 


CISDLVED 


IRON 


SILVER 


ARSENIC 


CADBIUf! 


SAMPLE 


SAflP 


ac 


RESIDUE 




UNF.TOT. 


FIL.TOT. 


ORSANIC 


UNF.TOT. 


UNF.TDT. 


UNF.ICT. 


UNF.TOT. 


DATE HOUR 


DEPTH SANP 


IMHO/Cn 


PARTIC, 


TORS- ITT 


ffi/L 


ns/L 


Wi 


mi 


rfi/L 


HB/L 


BS/L 


YYHSDD LUT 


nlRS NO. 


AT 23 C 


116/L 


FTU 


AS P 


AS N 


AS C 


ASFE 


AS AS 


AS AS 


AS CD 


350423 1053 


1.5 11036 


369.0 




3.40 


0.019 


0.540 


2,2 


0.070 


KD 


ND 


ND 




11037 


375.0 




3.00 


0.020 


0.590 


2.2 


0.069 


NO 


ND 


ND 


850529 0B51 


3.0 11044 


369.0 




7. BO 


0.029 


0.650 


2.4 


0.220 


KD 


O.OOI 


ND 




11043 


363.0 




5.80 


0.031 


0.700 


2.4 


0.240 


ND 


0.001 


0.0007 


830717 0901 


1.5 11872 


355,0 




4.80 


0.030 


0.600 


2.5 


0.34O 


KD 


ND 


0,0004 




11873 


356.0 




6.30 


0,040 


0.660 


2.4 


0,340 


KD 


ND 


O.OOOJ 


B50S07 1041 


1.0 15349 


337.0 




4,40 


0,033 


0.560 


2.4' 


0,140 


HD 


ND 


ND 




15370 


334,0 




4,70 


0,045 


0.550 


2,4 


0,160 


ND 


0.001 


ND 


831017 O9O0 


3.0 16663 


350,0 




1.96 


0.027 


0,590 


2.1 


0.083 


ND 


ND 


ND 




16664 


331,0 




2,40 


0,027 


0,560 


2.1 


0.110 


ND 


0.001 


ND 


831023 1240 


3.0 16717 


332,0 




1,37 


0.030 


i,:co 


2.7 


0.079 


ND 


0.001 


ND 




16731 


382.0 




1,83 


0.062 


1.420 


2.6 


0,084 


ND 


0.001 


.■;d 






CHROHIUII 


COPPER 


HERCURY 


NICKEL 


LEAD 


SELENlUn 


I INC 








SAHPLE 


SARP 


UKF.TflT. 


UNf.TGT, 


FIL.TOT. 


UNF.TOT, 


UNF.TDT. 


UNF.TOT. 


UNF.TOT. 








DATE HOUR OEPTH SAUP 


ns/L 


«G/L 


US/L 


NG/L 


nG/L 


)15/L 


NB/L 








■(VB,1D0 LBT 


flTRS BO. 


AS CR 


AS CU 


AS KB 


AS NI 


AS PB 


ASSE 


AS IK 








830413 1053 


1.3 11036 


0.003 


0.003 


O.07 


0.003 


ND 


ND 


0,004 










11037 


0.003 


0.003 


0.04 


0.002 


ND 


fID 


0,504 








850529 0831 


3.0 11044' 


0.002 


0.002 


O.Ol 


0.OO3 


0.004 


ND 


0,008 










11045 


0,003 


0.007 


0.01 


0.006 


0.007 


ND 


0,030 








B50717 0901 


1.5 11872 


0.005 


0.007 


O.OI 


0.001 


0.005 


ND 


0.030 










11873 


0,004 


0.004 


0.01 


0.004 


0.003 


NO 


0,049 








B50B07 1041 


I.O 15369 


0.003 


O.OOi 


ND 


0.002 


ND 


ND 


0.0O3 










15370 


0.002 


0.004 


ND 


0.00! 


DD 


NO 


0.004 








851017 09O0 


3.0 16663 


0,001 


0.001 


UD 


0,005 


O.0C3 


ND 


0.016 










16664 


0,001 


0.00! 


ND 


O.OOS 


ND 


ND 


0.013 








851023 1240 


3.0 16717 


0,001 


O.OOI 


ND 


0.014 


NO 


KD 


0.005 








„ 


16731 


O.OOl 


0.002 


NO 


0.014 


0.003 


NO 


0.0O5 









STATIOH lOi 2072 HUXBER m AT VmtR STP DISCHAAEE 



UI: »: 37 3+.M LOW; 07» 28 04.64 



SWtaC SftdP 

SflTE HOUR DEPTH SflOf 
rariDD (JIT I1TRS NO, 



CIWMT, 

;5C RESIDUE 

ufMitn PMitc. 

*T 25 C (16/L 



PHOSPHOR 

UNF.TOT. 

TURB'UV )t6/L 

FTU K P 



8S0423 1132 
mill 0930 
930717 lOM 
BS0B07 lOSi 
851917 1000 
SS102: 13O0 



J,0 11039 

11040 
2.0 Sl04t 

U0*7 
2.5 1187* 

1 1875 
5.0 15371 

15372 
2.0 liiiS 

1.0 14719 
14720 



SWIPLE SWIP 

OflTE HOUR DEPTH SflHP 
TVmiBO LdT HTHS NO, 



850421 1112 
850J29 09a) 
8S0717 1009 
K0SC7 lOSi 
851017 1000 
BSI023 1300 



11039 
11040 
11046 

11047 
11874 
11875 
15171 
15372 
14645 
14444 
1471? 
14720 



418.0 
SIB.O 
443.0 
440.0 
478.0 
476.0 
325.0 
325.0 
420,0 
402,0 
441.0 
442.0 

CKROIlUn 

UKf.TOT. 

116/L 

AS CR 

0,007 
O.OOi 
0,012 
0,004 
0.014 
0.014 
0.004 
0.003 
0.013 
0.019 
0,008 

o.oos 



4.4 

8.4 

4.3 

4,5 
17.2 
17.e 

4.0 

4.4 

J.O 

4.3 

4.2 

3.1 

COPPER 

UNF.TOT. 

flS/L 

AS CU 

0.004 
O.OO! 
0.020 
0.006 
0,010 
0.010 
0.004 
0.0O4 
0.004 
0.00? 
0,005 

o.oos 



4,20 
4,40 
4.40 
3.70 
11.30 
12.40 
3.40 
4,90 
2.20 
2.30 
3.40 
4,B« 

nERCU.ST 

FILTOT. 

UE/L 

AS HE 

0.03 
0.04 
O.Ol 
0.02 
0.02 
0.01 
0,02 

W 
0.01 
0,02 

HO 
0.04 



0.140 
0.255 
0,208 
0,149 
0.233 
0.223 
0.375 
0.393 
0.273 
0.285 
0,144 
0.175 



IC'DRHl. n 
TOTIIl 

FIL.TST, 
f16/L 
AS H 

1.830 
J.450 
0,340 
2,230 
2,000 
1,970 
4.450 
4.930 
2.220 
1.030 
2,100 
2,270 



NICKEL LEAD 

UNf,TDT. UNF.TOT. 

ns/L mil 

AS NI AS PB 



0.017 
O.Olt 
0.027 
0.029 
0.022 
0.022 
0.002 
0.002 
0,022 
0.023 
0.028 
0.030 



STftllON 10: 9053 KUIfBEB BAV fll ROUIK ff HUHBER RIVER 



UTi 4 J 27 31.00 LOUS: 79 28 10.00 

CDWUCr. 
SAKPLE SAflP 23C RESItll 

DATE HOUR DEPTH SAHP UKHQ/M PftfiTIi;, 

rymiDD uit utrs m. at 25 c rb/l 



PHOSPHOR 

liNF,n)T, 

TURB'ITT W/L 

FTU AS P 



850423 1226 1,5 11041 423,0 

11042 423,0 

850329 0933 2,0 1104B 416.0 

11049 442.0 

B507I7 1020 1.0 11874 344.0 

11877 354.0 

859B07 tlZ2 I.O 13373 421.0 

15374 444,0 

831017 1005 1.0 14447 400.0 

14648 443.0 

8J1023 IJ13 1,0 14721 372.0 

14722 37J.0 

CKRDKIUn 

SflUPLE SABP UNF.Tai. 

DATE HDtJR DEPTH SANP R8/L 

mmi LitT utrs no. as cr 



930423 122&- 
830529 0955 
S»7U 1020 

130807 1122 
851017 1005 
851023 1315 



11041 0.003 



11042 
11049 
11049 
11874 
11877 
15373 
15374 
14647 
IbiiS 
16711 
14722 



0.003 
0,002 
0.002 
0,009 
0,009 
0,004 
0.004 
0.002 
0.002 

m 

ItO 



8.7 

7.7 
12.3 
14.9 
17.4 
13.8 

9.9 
11.0 

4.7 

4.4 

2.1 

2,1 

CgpPER 

IfllF.TOT. 

KE/L 

AS CU 

0.004 
O.0O3 
0.002 
0.002 
0,007 
0.007 



007 
007 
003 
003 
001 
00! 



a.eo 

4.10 
11.70 
17,20 
23.00 
18.30 
9.20 
10.30 
3.10 
3.20 
2.40 
2.30 

MERCURV 

FIL.IOT. 

UG/L 

AS HG 

0.03 

KD 
0.01 
0.01 
0.02 
0.01 

HO 

NO 

ND 

SD 

SO 



0.032 
0.030 
0.044 
0.042 
0.082 
0.083 
0.102 
0,114 
0.032 
O.OJO 
0.013 
0.012 

ItSKEL 
UNF.TOT, 

ns/L 

AS Nl 

0,002 
0,001 
0.O04 
0.003 
0.0O4 
0.004 
0.005 
0.005 
0.002 
0,003 

KD 

NO 



NO 

RD 

0.074 

0.OO2 

O.OOJ 

0.004 

NO 

NO 

NI 

NO 

ND 



K'DAHI. N 
TOTAL 

FIL.TOT, 
HS/L 
AS N 

0.380 
0,420 
0.670 
0.660 
0.730 
0.740 
1,730 
1,720 
0.600 
0.410 
0.280 
0.260 

LEAD 
UNF.TOT, 

ne/L 

AS PB 

KD 

ND 
0.002 
0.0O4 
0.004 
O.OOS 
0.003 
O.OOJ 

NO 

NO 
0,004 , 

NO 



CARBON 
DISOLVED 
ORGANi: 

ftsa 

AS C 

3.0 
3,7 
3.3 
3.4 
4.0 
4.2 
4.2 
4.4 
2.8 
2.7 
3.1 
3.2 



[RON 

UNF.TDT. 

1G/L 

AS fE 

0,630 

0.430 

0.320 

O.430 

0.94O 

0.970 

0.080 

0.080 

0.7300 

0.7700 

0.330 

0.340 



SILVER ARSENIC CAONIL'S 

UNF.TOT. UKF.TDT. UNF.TOT, 

ra/L NS/L 1C/L 

AS AS AS AS AS CD 



W 
NO 
NO 
XO 
KB 
ND 
NO 
NO 
KD 
NO 

KB 



CARBON 

D I SOLVED 

OtSADIC 

KG/L 

AS C 

2.4 
2.3 
2,7 
2.9 
2.4 
2,3 
2.9 
3.1 
2.5 
3,0 
2.5 
2.5 



0.028 
0.019 
0.02B 

0.031 
0.034 
0.034 
0.0O3 
0.OO4 
0,046 
0.080 
0.029 
0.031 



IRON 

UNF.TOT. 

NG/L 

AS FE 

0.30O 

0.150 

0.30O 

0.3J0 

1.400 

U400 

0.280 

0.29O 

0,2900 

0,2200 

0.042 

0.053 



SELENIUd I INC 

UNF.TOT. UNF.TOT, 

KG/L HS/L 

AS SE AS ZN 



ND 
ND 
ND 
ND 
»D 
NB 
NO 
HO 

m 
m 

NO 
ND 



0.OO4 
0.003 
0.008 
0.004 
0.014 
0,013 
0,007 
0,006 
D.004 
0.004 
O.OOl 
0.001 



ND 
ND 
ND 
NO 
NO 
Hi 

m 
m 

NO 
KB 

KB 



SELENIUn ZINC 

UKf.TOT, UNF,TOT. 

KG/L ns/L 

AS SE AS IN 



m 

KD 
ND 
NO 
NO 
NO 
ND 
ND 
M 
KB 
NO 



NO 

ND . 
0,001 
0,001 
0.001 

ND 
0.001 

ND 
O.OOl 
0.001 
0.001 
0,001 



NO 

ND 

ND 

NO 

NB 

KB 

W 

ND 

0,001 

0,001 

O.OOl 

0,001 



0.0002 

ND 

0,0030 

NO 

0,OOOB 

0,0008 

ND 

MD 

0,0005 

0,0007 

0,0003 

0,0004 



SILVER ARSENIC CADltliJIf 

!l»F,rOT, UHF.TOT. UNF.TGT. 

KBAL HG/L «S/l 

AS AG AS AS AS CO 



ND 

ND 

NO 

NO 

0.0OO3 

0.0003 

ND 

0,0002 

NO 

NO 

NO 

NO 



REBARKS: 'ND* StSHIFlES NOT DETECTED ABOVE RISIilUfl BEflSURABLE AMOUNT 



--• SIGNIFIES NO RESULT AVAiUBLE 



RBUITB OF CEKIRIFUSE li^iTER CUfiMIY Sfll1PL[M6 



STSTION 


DME 


CONOIS SUSP. SOL 


lURi. 


Ft Tstil P 


KM 


DOC 


Cd 


Cr 


Cu 


Hg 


Ni 


Pb 


in 


i-BHC 


b'BNC 


g-BHC Heischlr Hepclilr 


pp-DDE 


DnD7 Di 


eldrin 


Aldrin 


NCD DctiLlilst 




dd«y¥ 


uS/c* • 


ig'l 


Fill 


•)/l 


•gVl 


■;/l 


tg/t 


Uf/l 


Uf/l 


uj/1 


ng/l 


ugyl 


ug/l 


uj/1 


ng/l 


n<]/l 


ng/l 


ng/I 


sg/1 


«g/l 


ng/l 


gg/l 


ng/l 


ng/l 


ng/l 


HuneER 


250*85 


1141.00 


22.07 


7,00 


3,10 


0.74 


12.00 


IS.IO 


0.40 


27.00 


12,00 


BO, 00 


Bl.OO 


1.00 


120,00 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


SIP 


20535 


1122.00 


20.72 


4,40 


2.86 


O.BS 


11.70 


11.00 


2.90 


18.00 


10,00 


- 


104.00 


1.00 


97,00 


ND 


KB 


ND 


ND 


KD 


KB 


KD 


ND 


KD 


ND 


ND 
KD 




2704B5 


956.00 


25,92 


24,00 


O.BS 


2.30 


14.50 


14.00 


0.50 


1,00 


ND 


- 


13,00 


ND 


15.00 


NB 


ND 


19 


KD 


ND 


ND 


ND 


KD 


ND 


ND 




17I0S5 


1002.00 


19.30 


10.20 


B.50 


0.90 


11.54 


J.M 


2.00 


44,00 


21.00 


110.00 


140.00 


14,00 


230.00 


1 


ND 


13 


3 


ND 


ND 


ND 


KB 


ND 


2 


KB 

ND 




2\\m 


s?;.oo 


9.19 


4.30 


1.90 


0.41 


15.20 


7.20 


1.00 


U,00 


14.0C 


50.00 


170.00 


17.00 


97.00 


S 


ND 


19 


1 


KD 


ND 


ND 


KD 


ND 


4 


RAIN 


:to4S5 


1124.00 


10.97 


10,70 


1.30 


1.00 


28.50 


0.40 


2.00 


15.00 


10.00 


40.00 


120,04 


13.00 


70.00 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


£If 


105S5 


loai.oo 


9.17 


4,20 


0,06 


0.45 


24.20 


14.00 


0.90 


25.00 


24,00 


- 


39.00 


7.00 


12,00 


KD 


ND 


26 


B 


3 


ND 


KD 


1 


KD 


liD 
ND 


ND 
ND 




tCiB5 


m.no 


14.92 


17,40 


0,73 


0.43 


25.70 


U.30 


0.90 


31.00 


23,00 


90,00 


65.00 


20.00 


46.00 


ND 


HO 


3 


ND 


KD 


ND 


KD 


ND 


KB 




:80tiB5 


98=. 00 


20.50 


12,50 


1,10 


0.71 


3.50 


11.10 


2.00 


41.00 


30,00 


10.00 


19.00 


ND 


48.00 


1 


ND 


N9 


ND 


ND 


ND 


ND 


KB 


ND 


ND 


ND 




181085 


975.00 


It. 42 


34,00 


2.10 


2.10 


30.20 


13.50 


4.00 


74.00 


71,00 


150,00 


65.00 


39.00 


170,00 


1 


ND 


21 


3 


ND 


NO 


ND 


ND 


ND 


7 


KD 




211055 


945.00 


11.94 


9,90 


1.50 


0.67 


2B.0O 


15.70 


5.00 


54,00 


57.00 


70.00 


42,00 


30,00 


100.00 


2 


ND 


JO 


2 


KD 


ND 


ND 


ND 


6 


7 


ND 


nirico 


2;C*E5 


1340.00 


36.26 


25.00 


i.to 


O.tl 


o.ao 


3.50 


0.30 


14,00 


12.00 


BO. 00 


3.00 


14.00 


32.00 


ND 


ND 


ND 


ND 


KB 


ND 


ND 


KD 


ND 


KD 


ND 
ND 
ND 


CREEK 


40!S5 


1278.00 


39.04 


45,00 


1.70 


C.ll 


0.99 


1.40 


ND 


13,00 


10.00 


40.00 


3,00 


31.00 


50.00 


1 


ND 


ND 


HO 


ND 


ND 


KB 


ND 


KD 


ND 




lOoS5 


422.00 


14.43 


24.00 


0.79 


0.05 


0.54 


2.50 


KD 


4.O0 


4.00 


20.00 


2.00 


11.00 


22.00 


ND 


t 


ND 


ND 


KD 


1 


ND 


ND 


ND 


ND 




2*0tS5 


174.00 


15.79 


18,59 


0.04 


0.05 


0.64 


2.40 


NO 


BD 


ND 


10.00 


HO 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


ND 


ND 


NO 


IJD 


ND 


KD 

ND 




!11(iB5 


176.00 


130.60 


78,00 


5.40 


0.28 


o,e« 


3,20 


1.00 


29.00 


24.00 


70.00 


i.oo 


75.00 


220,00 


2 


NO 


ND 


ND 


NO 


ND 


KD 


ND 


KD 


ND 




23I0B5 


_ 1029.00 


■13,54 


12,40 


0.70 


0.07 


0.71 


3.90 


ND 


13.00 


S.OO 


lO.OO 


4.00 


15.00 


31,00 


2 


ND 


1 


N3 


ND 


ND 


ND 


KB 


ND 


ND 


ND 


LflKEFILL 


ioses 


314.00 


33.48 


19,50 


0.7J 


0.05 


1.41 


2.80 


Ml 


3.00 


1,00 


lO.OO 


m 


11. CO 


11. OO 


KB 


HI 


KD 


NB 


ND 


ND 


ND 


KB 


ND 


ND 


ND 




70585 


315.00 


4,20 


3,90 


0.10 


0.02 


0.39 


2.10 


ND 


1,00 


1.00 


10.04 


ND 


3.00 


1.00 


NI 


ND 


ND 


ND 


KB 


ND 


ND 


ND 


ND 


ND 


ND 




211085 
4!2S3 


334.00 


15,23 


23.00 


0.49 


0.04 


0.24 


2. CO 


NO 


1,00 


1.00 


ND 


2,00 


ND 


7.00 




ND 


ND 


ND 


ND 


ND 


KD 


KD 


NS 


1 


ND 




41285 


328.00 


35,71 


33.00 


1.10 


0.01 


0.24 


2.00 


HD 


2,00 


1.00 


50.00 


2.00 


ND 


11.00 




ND 


ND 


ND 


KB 


ND 


ND 


ND 


ND 


ND 


ND 




?12e5 


334,00 


8,54 


8.80 


0.13 


0.02 


0.25 


2.00 


KD 


- 


1.00 


10. OO 


ND 


ND 


J.OO 




ND 


2 


ND 


ND 


KD 


KD 


ND 


KD 


2 


ND 


DON 


10585 


1014.00 


30.23 


21.00 


o.e9 


0.19 


2.13 


4.90 


0.20 


13.00 


10.00 


10.00 


5,00 


11.00 


22,00 


ND 


KB 


ND 


KD 


HD 


KB 


KD 


ND 


KO 


ND 


ND 


RIVER 


40585 


1101,00 


12.42 


14.20 


o.ea 


O.IB 


2.72 


1.00 


ND 


8.00 


10.00 


10.00 


5.00 


21.00 


29,00 




ND 


11 


ND 


ND 


NO 


KD 


KB 


ND 


ND 


KB 




ID4B5 


787.00 


17.09 


21.00 


0.92 


0.14 


i.n 


1,20 


KD 


4.00 


S.OO 


20.00 


14.00 


ND 


17,00 


ND 


ND 


5 


ND 


2 


1 


ND 


3 


ND 


NO 


KD 




2904^5 


840.00 


44.03 


42.00 


0,91 


0.14 


1.20 


3.60 


ND 


J. 00 


3.00 


20,00 


5.00 


ND 


12.00 


ND 


ND 


e 


ND 


NB 


ND 


W 


KB 


ND 


KD 


ND 




l?l(!e5 


178.00 


86.65 


41.00 


2.90 


0.18 


0.58 


2.70 


ND 


8.00 


15.00 


120,00 


4.00 


13.00 


75.00 




ND 


3 


3 


KB 


ND 


ND 


KD 


ND 


2 


ND 




221085 


930.00 


9,74 


7.90 


0.46 


0.11 


1.10 


4.50 


ND 


7.00 


4.00 


30.00 


5.00 


10,00 


27.00 




ND 


10 


2 


ND 


ND 


ND 


16 


ND 


2 


ND 


HltKEER 


2301S5 


475.00 


23,36 


19.00 


0.44 


0.04 


0.57 


4.50 


0.20 


4.00 


6,00 


20,00 


KD 


ND 


9.00 




ND 


1 


ND 


NS 


ND 


ND 


ND 


ND 


ND 


ND 


RIVER 


405fi5 


410.00 


30,44 


26.00 


1.20 


0.05 


0.40 


4.10 


ND 


5,00 


5.00 


20.00 


ND 


17.00 


IB. 00 


ND 


ND 


ND 


KD 


ND 


ND 


KB 


KD 


KD 


ND 


ND 




10435 


557.00 


49,95 


84,00 


t.40 


0.11 


O.BS 


4.30 


ND 


3.00 


1.00 


20,00 


ND 


18,00 


14.00 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


KB 


ND 


ND 




270485 


434.00 


44,46 


50.00 


0.11 


0.09 


0.71 


4.50 


HD 


1,00 


KD 


- 


ND 


KD 


ND 


ND 


KD 


ND 


ND 


ND 


NS 


ND 


ND 


ND 


ND 


ND 




191085 


424,00 


33,09 


19.50 


1. 00 


0.05 


0.12 


4.10 


0.10 


12.00 


10.00 


20.00 


(,00 


25.00 


27,00 




KD 


2 


3 


ND 


KD 


ND 


ND 


KD 


^ 


ND 




.231085 


725,00 


13,11 


15,30 


0.59 


Q.04 


0.54 


5.50 


ND 


4.00 


4.00 


10,00 


2.00 


t.OO 


11.00 




ND 


1 


ND 


KD 


ND 


ND 


' KD 


ND 


KD 


ND 



APPENDIX D: 



1985 TORONTO WATERFRONT SUSPENDED SEDIMENT OUALITY TESTS 



Physical Parameters, Nutrients, and Trace Metals 



Resi'd. Total, % Loss on IGM 
Percent 

Phosphorus, UNF. Total 
mg/g dry 

Arsenic, UNF. Total 
ug/g dry 

Cadmium, UNF. Total 
ug/g dry 

Chromium, UNF. Total 
ug/g dry 



Copper, UNF. Total 
ug/g dry 

Mercury, UNF. Total 
ug/g dry 

Nickel, UNF. Total 
ug/g dry 

Lead, UNF. Total 
ug/g dry 

Zinc, UNF. Total 
ug/g dry 



Organochlorine Compounds 



PCB, Total ng/g dry 

Hexachlorobenzene, ng/g dry 

Heptachlor, ng/g dry 

Aldrin, ng/g dry 

PP-DDE, ng/g dry 

Ml rex, ng/g dry 

A-BHC (Hexachlorocyclohexane) ng/g dry 

B-BHC (Hexachlorocyclohexane) ng/g dry 

G-BHC (Hexachlorocyclohexane) ng/g dry 

A-Chlordane, ng/g dry 

6-Chlordane, ng/g dry 



Oxychlordane, ng/g dry 

OP-DOT, ng/g dry 

PP-DDD, ng/g dry 

PP-DDT, ng/g dry 

DMOT (Methoxychlor), ng/g dry 

Heptachlorepoxide, ng/g dry 

Endosulfan I, ng/g dry 

Dieldrin, ng/g dry 

Endrin, ng/g dry 

Endosulfan II, ng/g dry 

Endosulfan Sulphate, ng/g dry 



■l<' 



